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^ * Sometimes you donH 

'.it^ *" ?®“'' 

, (?»t^t^v »fi^at«‘fiS^^' , *^ j face the way tou should, 

ft / ^ To protect it against 

r''^*v" V* ' 'f the things a face runs up 

^ ' ■ j-'’ .'r'* ■* - against during the dav. 

‘^^'V * /''* ^ wfth High Seas, the new 

’ ',* ■ .*'‘*■*7-^ * conditioning after shave. 

* .^ -, ' - High Seas has emoUients. 

^ . _yL * ^ _ J . ^ _ ■ r ' It feels different than 

, . * rj‘ ^ ^D^ther after shaves. These emollients 
^.'/‘* «a soothe and smooth your face and ^Ifi 

' ‘ r '' '* '‘^r^ help keep it from drv tng out. J 

*' ' ~ * • High Seas? The new conditioning ^ 

* '^ ._. ..gd'ter shave. It takes care of your face. * 

^tas**v^^r^''r^sc jofiimir isv^ ftK^r^ ,\^ iiics ^ ■ Wh^e^ou take care of other things. 









Isn tit nice to know 
that white youVa 
taking core of her, 
i^ffos is taking care 
of your face? 




Qtw of ii i'otfitmmsji !kne>. 



R^min^ton. Imports 



Is there a pump action shogun 
that actually helps you stay on tareet? 

Shot after shot? 



Yes, The Remington Model 870 "Wingmaster" 
is designed to do just that. Here's how and why. 
Hunters donH always have a chance to get set fgr a shoi^ If 
a covey Rushes without warning or the ducks suddenly veer 
from the decoys, the hunter has to go into action fast- Thales 
when proper shooting techniques pay off, 

A good hunter should practice shouldering his shotgun until 
getting it into position becomes a reflex. Always bring the 
stock to your cheeky as shown in the photo below, rather than 
your cheek to the stock. Keep it high enough on your shoulder 
so it isn't necessary' to strain your neck muscles getting a good 
sight picture. 





If 5 a good idea to wear your regular hunting clothes when 
you practice,^ especially if your jacket is thick or bulky. Then 
you'll be sure your shotgun "fits" properly when you"re out in 
the Reid. And if it's a Model you'll find it's balanced to 
Swing smoothly and point fast. 

So much for the first shotn But what happens if you have a 
chance for a double^ or the bird you miss is still in range? 
That's when the S70' s pump action comes to your aid. 

Here's a tip from Remin^^on CKperts. Recoil tends to force a 
barrel up and back. The 970s pump action actually lets you 
make use of this forcr? to help bring the fore-end back to eject 
the hull- Then the forward motion of your hand, which chains 
hers the ne^t shell, helps you bring the gun back on target^ 
ready to shootj with no wasted time. Thus, your rj-nfiirffl reac- 
tions to recoil help keep your shotgun under constant control. . . 
to help you get set for that second shot as q^uichly as possible. 

What's mare, the Model $70 has two separate action bars— 
one attached to each side of the Fore^nd— that let you pump 



it much mote smoothly^ shot after shot, without twisting or 
binding the action. That's double insurance it will feed and 
eject properly under all shooting conditions. 

If you have any doubts about 
the dependability or handling 
of the 970, visit any trap field 
and you'll find it's a favorite 
with trjpshcxjters everywhere. 

Remember^ a Irapshooter can 
fire four or five thousand shells 
a year, or more-and he wants 
a gun that can take it. No won- 
der the Model 370 is the leader 
in the pump action field. 

Another advanlage of the 970 
is that it is made in five sauEe* ^**1 M«Jwr Is mjchiaul fra: 
and has inlerchangeable bar. * P“« ***** 

reU (within BJUge and ehamber <f <wnd|( 

lenRth) ivith different choke and 

barrel-lensth combinations to 

* j-a * . c L “ ■hawii at the lop^ a finisned 

suit different types of hunting, ^ ,h, 

You can change the barrels 

yourself. In 12 gauge alone, you can choose from 21 ditferent 
barrcMength and choke combinations. 

If you hunt game that requites long shots, take a look at the 
Model 970 h 20 and 12 gauge magnum models. They can shqiot 
all 3" magnum shotgun shells^ 24''^'^ magnum and high- and 
low-base shellsn giving you a large Selection of different loads. 

This year wp've brought Out three new Model 970's; a 20 
gauge lightweight in standard or magnum; and a special high- 
grade "Ail-Ameritan'' Trap Gun. 

AA'e also have a regular left-hand model for southpaw 
shooters in 12 and 20 gauges. Right-hand Model 
B70 prices start at Si 24.95*. So if you're looking 
for a dependable fast-handling pump that's 
adaptable to different kinds of game, be Sure to 
look at the 970. Better yet, handle one and use 
either Remington or Peters ammunition to make 
5ure you get the most oul of it. Our patented 
'Tower Piston" one-piece wad helps put up to 
lORo more shot in the pattern compared to old- 
style wads. 

Reminglon Reports are based on information 
supplied by '"Remington ^Peters experts. If you'd tike a free 
copy of our 1972 catalog, ser\d a postcard to: Remington Arms 
Co., Inc., Deoi. 540, Bridgeport, Conn. £^6^02. 









TH± 



O n ^ 




Rj emui ^ton. 






CKHL-1P6-KSH 

PgTESS' 




Great guois dewve ^ot anununJtion. We moke both. 
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The great American dream 
used to be two cars in every 
garage. But INTERN AT fONAi; 
changed all that unth the 
newsnKT'II. 

The new Scout II lets you be 
two families in one (weekday 
and vkreekend). 

All week long the Scout D 
works just like the rest of your 
weekday family— going to the 
station, supermarket, cleaners 
and school. And that's where the 



fold down rear seat for extra 
caro’ing space comes in mighty 
handy. Of course. so doc?s the 
smooth ride and optional creature 
comforts like automatic 
transmksion. air eondit ioning, 
power steering and power brakes. 

But come the weekend, the 
Scout II Ls as ready to play as the 
rest of your weekend family. 

The Scout II loves to go 
fishing, skiing, hunting. ^ 

camping or just exploring. Ifl 



And with four-wheel drive 
youll discover a lot of fun begins 
where the road ends. 

So when you stop and think 
about it,7ou really don't need 
two ears do you? 

In fact, you don't need a car. 
You no<^ a Scout II. 

The one for both of your families. 
Get 'em up Scout I 

Scoii^n 

i InivirmgtiqnilJ H4Wi-i>l4r CiXTipujf: tHinfiiL IB OOffll 









Indy. All you hove to do is win. 



Amii/ing race. 

For example, it you're the 
driver, go 214 miles an hour 
and turn sharp left. 

One car hud eight of the 
most carefully huill. finest-in- 
the-whole-world, $50.0(10 
niciiig engines virtually 
self-destruct, just trying to get 
in the race. 

We make spark phigs for 



just about every kind uf racing 
engine til the world. So we 
know. Indianapolis is a hard 
race. 

This year w'e celebrated our 
34th win by coming in first, 
second and third. (That's [^lark 
Donohue in the Penske- 
McLaren Turho-Offenhauser 
above, winning.) 

Finally, for the hard core. 



the night before the 500, 

Duane Carter, Jr. won the 
feature midget at the 
fairgrounds. In a Sesco Chevy ' 
with Champion plugs. 




F iledfl, Ohio 4 MO I 



20 million people have switched to Champion Spark Plugs* 
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LEnERS 

TO THE EDITOR 
Recycle, don't squeeze 

In Handy new compactors put the 
squeeze on trash (page 118, June PM), 
you mentioned all the pertinent data re- 
lating to those gadgets — ^but not that the 
residential household has the alternative 
of recycling nearly alJ of the trash it pro- 
duces. Bottles, cans and newspapers — the 
most common types of waste produced — 
are easily recycled at centers which have 
been opening up all over the country. A 
compactor becomes less necessary when 
trash is recycled, as the total trash output 
of a family is reduced to a fraction of what 
it was before. 

Putting a lot of trash in a little package 
does nothing toward re-using any of it. 
Cass Lake, Minn. Joel A. Ward 

Torino's disc brakes 

I would appreciate it if you would 
clarify the use of front-wheel disc brakes 
as reported in the Ford Torino Owners 
Report (page 92, June PM), 

All 1972 Torino models are equipped with 
front-wheel disc brakes. Power assist is 
standard on the Gran Torino Squire 
model, a mandatory option at extra cost 
on Torino and Gran Torino station-wagon 
models equipped with airconditioning or 
any optional engine and on models 
equipped with the 429-c.i.d, 4V engine or 
with trailer towing packages, or is op- 
tionally available on all other Torinos, 

What the story failed to make clear was 
the distinction between numual disc brakes 
and potacr discs. 

Ford Motor Co. Michael W. R, Davis 
Dearborn, Mich. Technical & Product 
Information M>\nager 

That Vietnam goof 

As an infantryman who served with the 
101st, I would like to thank you for bring- 
ing to the American public an honest ac- 
count of how wastefully their tax dollars 
are spent (Owr great VietTuim goof, page 
70, June PM). 

I have personal experience with the 
M-16/M-79 over -and- under, and I cannot 
remember anything good about it. Our 

(Plenag tarn tn page g) 
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coupon before? 



ft W1 LabrU A im4rifvH9tr 



It has helped 
to start 
many men 
and women 
on the road to 
higher pay 




Just looking 
at it won’t 
get you 
anydiing . . 
but putting it 
in the mail 
may change 
your whole 
future! 
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the most often- 
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America, To many 
who have mailed 
il. ft has proved 
a first step to 
opportunity and 
good fortune. 
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LASALLE EXTENSION UNIVERSITY 

A Correspondence tnsiitmion 

417 S. DEARBORN STREET 
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If your goats are bigger pay and more frequent 
promotion, you it to yourself to find out wi^out 

delay, what LaSalle home study can do for you. 

LaSalle giv^ you modem, comprehensive instruc- 
tion in many well-paid, fast-growing fields where 
there is a continuing demand for trained personnel. 
You learn at bomcji lessons come to you by mail. 
You are a class of one. 

For more than sixty years, LaSalle has been a 
leader in home study. It has a large staff of experi- 



enced instructors. The cost of training is low. A 
LaSalle diploma is a respected credential. 

You should act now. LaSalle training may make a 
big difference in your future. One student repoirts: 
“I received a S2.000 yearly increase since enrollment 
with LaSalle. My regret is that I didn’t enroll be- 
fore.” Many letters like this come to LaSalle. Get 
full information now on the field that interests you. 
Mail postpaid coupon above to LaSalle, 417 S. 
Dearborn St., Chicago, Illinois 60605. 
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LETTERS 

f Conti from page 6) 

platoon went through several of them the 
year I was there. They just fell apart 

I was also a PRC-25 operator and was 
forced at one point to carry tw^o extra 
handsets sealed in plastic bags. And the 
Lord only knows how many 1 had to ex- 
change. 

Clinton, Miss. Glynn Kegley 

After seeing all the blunders the brass 
made in Nam, it is really nice to have 
someone speak out in the Grunts' behalf. 

I handled various types of small arms and 
found many of your observations to be 
true. I really liked the '*60,” though, and 
never had much trouble with it. 

Most of the ‘‘lifers” w'eren’t in the field 
that much, and those who did get out in 
the bush seemed like they were still trying 
to fight World War IL 
Anchorage, Alaska Arthur GoLoaLRc 

Col. David Hack worth has the right an- 
swer to the cost-effectiveness, plastic- 
goods quartermaster corps, as well as the 
“let’s get out now” mania. Too much junk 
is being sent over there- 

Why doesn't the Army furnish its troops 
wdth the Sherman, Browning, M-1 and 
mortar used in years past? The BAR — ^you 
need a Browning to win a war, 

Ensenada, Mexico George Morales 

The colonel was wrong in using the 
Sherman as an example. I believe he will 
remember that on equal grounds the 
Sherman was outclassed by every coun- 
try’s tanks in World War II. After talking 
to many vets, I find the majority very 
satisfied with the M-16 and M-60. 

Maybe we are looking for reasons for 
failure in Vietnam rather than the truth. 
We fought a mistake and are still fighting 
it. 

Lakewood, Colo. Roland Ramadan 

Your story by a retired Army officer 
named Hackw'orth proves at least two 
things: The Army has its fair share of 
soreheads and poor losers just as does 
every other calling and, secondly, that PM 
should limit the content of the magazine 
to subjects it knows something about and 
stay out of military tactics and political 
issues. 

The current fad of putting down the 
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military services has produced an ex- ^ 
tremely predictable type of individual, 
such as Hackworth, who is willing to 
make “newsworthy” statements castigat- 
ing those services. 

Those in the services are the first to : 
admit there are many things that need . 
correction and improvement, and there | 
are some individuals in the services who j 
would be better suited for a livelihood i 
elsewhere. However, all officers cannot j 
be blithely put in the category of being 
uncouth clods hungry to get their "ticket 
punched,” as does Hackworth. Hackworth 
should be an expert on “ticket punching” 
and “brow'nie points” from the number of 
decorations he claims. 

Virginia Beach, Va. L. W. Cassell 

Colonel, USA (ret.) 

Engine builder 

I just finished building the Model s!eum 
tractor (page 94, Feb. 71 PM), Fve also 
built the Model loal king -beam engine 
(page 156, Aug. ’69 PM). 




Both have been run with air, but not 
steam, (I’m reluctant to build a fire in 
the tractor and scorch the paint.) 
Longview, Tex. Charles K. Reynolds 

The or Cannonball i 

The author of Vour car goes with you 
on. this train (page 110, June PM) seemed 
pleased with the service the Auto -Train 
gave him. My family and I were not. I 

On Dec. 29, 1971. we took the Auto- j 
Train from Sanford, Fla., to Lorton, Va. 
We drove to the “terminal” (which at that 
time was a tent) early. We were supposed 
to leave Sanford at 8:00i we left at 9:00. 
We were doing fine for an hour when we 
had to stop because a train ahead of us > 
had fallen off the track. We were delayed 
an hour. The dinner was fair. i 

fPfenw turn to yage J0> 




Tires that skid cause rnore 
accidents than blowouts. 

That’s why you need 
Armstrong Rhino Tuff Tires— 
specially built to grip the road 
for your family’s protection. 

For the newest in safe, depend* 
able tires— from glass belts to 
steel belts, from bias ply to 
radials— see your Armstrong 
Dealer today. 



Armstrong Tims 
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LETTERS 

^ContinuetJ jrqm page 9 ) 

The rest of the night we had to stop in 
every state to change conductors* They did 
not have a movie that night because the 
machine was out of order. 

The next morning we found they forgot 
to load breakfast on the train. They 
stopped and bought packaged Danish. We 
were going along for about two hours 
when we hit a car. The train engine was 
demolished so we had to wait two and a 
half hours for a new one to arrive. 

There were a few other problems. The 
airconditioning imit in one car caught 
Rre* The chemicals from the toilets came 
up from all the bouncing the train did. 

The author mentioned the “food was 
superior to the airline variety." It’s sup- 
plied by the same company that supplies 
most of the airlines. 

Freeport, N.Y. Glbnk Polly 

Air surfing — nostalgic revival 

The article Air surfing: a nervy new 
sport (page 98, June PM) credits “hang 
gliders" and air surfing with being a new 
sport. Perhaps more properly it might be 




regarded as a nostalgic revival. Here’s a 
drawing included with the plan for a hang 
glider published by PM in The Boy Me- 
chanic in 1913. 

Carter viLLE, 111. Herbert R. Holland 

Let’s keep history straight and give 
credit where it is due. Otto Lilienthal, 
familiar to students of aviation history as 
the probable inventor of hang gliding, 
made hundreds of flights and went to his 
death in one of them in 1896! 
Randleman, N.C. Robert G. Vaughn 

Illuminated magnifier 

The Illuminated Stand Magnifier shown 
at the top of the first page of Earcittngf 



New Products (page 130, June PM) is all 
you say it is— hut the price is wrong. It 
sells for $9.95 postpaid. 

New York M. E^ommer 

Sorry about our error. The correct price 
is $9.95 fi’om Better Vision Co., 23-26 
I43rd St., Whitcstone, N,Y. 11357. 

How the kid climbs aboard 

All four of my children are demanding 
bunk bed /desks like the one in This kid 
studies under hfs bed (page 156, June 
PM). One question: Vi^ere did those 
metal handhold-steps come from? 

Madison, Wis. Ronald E. Wyllys 

Tkey^re boarding steps (generally used 
cm boats) and are available from almost 
any fair-sized marine-aupplg shop. Those 
shown are bron 2 c, which can be special- 
ordered if the dealer has only chrome. 

Great Workshops 

1 really look forward to each article in 
your Great Workshops series. Most editors 
of mechanical magiazines seem concerned 
mainly with the “end product” and have 
forgotten the man who likes working with 
his hands for the enjoyment of it and just 
being in the shop for the joy of being 
there. You are doing a fine job. 

Long Beach, Calif. E. Leone Shurte 

It’s fascinating the individual approach 
these people take in laying out and using 
their shops. 

Portland, Ore. William P. Rooney 

I would like to tell you how much I 
enjoy the workshops featured in PM. I 
happened to purchase your June 1970 
issue at a newsstand and saw the work- 
shop of the Minneapolis lawyer featured 
under the title Is this the best workshop 
in the icorld? I finally got around to sub- 
scribing to your magazine and came across 
the fourth in the series (This shop paid 
for itself . . . and grew and grew^ page 63. 
June FM). 1 somehow missed the second 
and third; can you supply dates of the 
issues? 

Oceanside, Cauf. Robert F. Andrews, md 

The four Great Shops appeared m June 
’70; June ^71; January *72 and June *72. 
The fifth will be in October — and loe plan 
to have more after that. * ★ ♦ 
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Is a low-pay 
job holding you 
down? 



Move up as a high 
salary specialist 
in air conditioning 



Send for this Free Book! 



WE TRAIN YOU AT HOME A NEW, EASY WAY 
AT 1/3 TO 1/2 THE COST OF MOST PROGRAMS! 



Thcrc^s ^ great, new job in >out Tutu re. and ifs closer 
than you think 1 Just send For our informalSvc free 
book, Konr Door nay to Sucresi in Air Conditionings 
and iind out how lo move up to a high-salaried job in 
air conditioning! With man size benefits; action, variety, 
challenge, security, prestige — everything you've always 
dreamed of in a career with a wide-open Futuref 

Train at home for the lowest 
cost of any similar cotirsel 

Liberty School prepares you at home while you hold 
your prewfU job. You team everything you need lo 
know ID instalL service and maintaiii all kinds of air 
conditioningp refrigeration and heating equipment. In 
easy, down-to-earth lessons, you learn from scratch — 
even if you never finished high school. 

The new Liberty method trains you fast with no 
costly frills, no equipment to buy, no high-powered 
salesmen to call on you. You get the best proFessIonal 
training developed by a leading educator— yours for a 
fraction of the fees most other schools ask! 

E^rn extra money wtdie you learn 
By the lime you finish the course, you may be doing 
Sparc-time repair }ob$ for your friends and neighbors — 
earning real money with your new skills. Then there's 



nothing stopping you from making the big switch to a 
full-time prestige career as an air conditioning specialisL 
Or go into business for yourselfl Operate your own 
service shop and pocket alt the profits! 

The air conditioning industry needs thousands of 
service men this year, and you could be right in line 
if you are professiDnally trained the easy, new Liberty 
way. 

Wasting time costs you money! Send for the facts 
about your golden future in air conditioning today! 
The facts are free! 

Liberty School, Liberiyvjlkp IllirKHs 60OW 

I Free Book-No Obligation 

I l.[BF-RTV SCHOOL 
I Technical DOi&iee, Dcpi. J-8 
* lUK Weu Park Libcrtyville, lllinan 60041 

□ Okmy* ftu^h me ihe free bot^k. 

Diwwsy ip SucftLi itt ^ir C 
I and futl dclaiU abnul yaui prornaiofiiJ trains 
I ing. No salesman will calL 





Addfwi 











Zip 
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[t means more service, 
convenience. 

Ap^Need repairs or parts? We’re 
geared up now to handle them 
faster than ever, both at Hartford and 
through parts distributors and warranty 
repair stations throughout the country. 

Have questions about some Colt's 
product? We’ve got a brand new 
department ready for the answers. (Feel 
free to write Colt's Customer Service 
Department.) 

Looking for some specific Colt’s 
firearm? Could be that one of our many 
new dealerships has it in stock. (You’ll be 
interested in knowing, too, that we’ve 
put on a tot more skilled workers at our 
plant in order to Increase production 
of some of those products you’ve been 
looking for.) 

You bet “Colt’s cares’’. 

Cares about the safety of its products. 
Cares about the quality of its products. 
Because Colt’s cares how you feel about 
our products. 



Columlustrft» 






Firearms OlirtslDii 

HhM HII2 



WORTH 
WRITING FOR 



PUBLICATIONS 



GARDENERS wiU find a 
wealth of information in 
FM's new Complete Gar- 
dening Guide, a set of 12 
plastic-laminated hang-up 
boards containing basic 
gardening information 
ranging from “Basic land- 
scaping” to “House plants.” 
The 8^ by 11-inch boards 
come in an attractive spiral 
binding. Other subjects in 
the guide include: “Man- 
made parts of your land- 
! scape,” “Garden surfaces,” 

I “Gardening in your cli- 
mate,” "How to improve 
! you r soil, ” “Starting seeds, ” 
j “Ail kinds of transplant- 
! ing,” "Trees,” “Shrubs,” 

• “Pruning,” “Flowers,” “Es- 
tablishing a lawn,” “Vege- 
tables,” “House plants,” 
“Storage structures," To 
order your Complete Gar- 
, dening Guide, send $3.95 
with your name and ad- 
dress to Popular Mechan- 
ics, Dept. GG, Box 1014, 
Radio City, N.Y. 10019. 

THE HANDIEST ‘TOOL’ 
in your shop will he PM’s 
i Master Shop Guide, a set 
of 12 hang-up boards 
[ packed full of charts and 
[ information on basic shop 
! techniques and materials. 
The wipe -clean, plastic- 
laminated boards will last 
for years, even under 
constant use you’re sure to 
give them. Subjects in- 
clude; What nails, screws, 
bolts, wall- fasteners, drills, 
abrasives to use and why; 
how to order and use lum- 
ber, hardwoods, moldings 
and plyw'ood. Send $3.95 
with name and address to 
Popular Mechanics, Dept. 
SG, Box 1014, Radio City, 
N.Y. 10019. * * * 
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YOV GET ALL THIS ttith n€ir NRI Mazier Autmnoiive 
Tefhnician home training. Induded is the NRI 
Kit we send ytm fks dag enroft . . . fen mtfsfanding 
kits of f testing and r^^iwir plus 

edueatt^r-aedaimed NRI *"bite-siied” texts — all gmrs 
to keep and n$t for years to e&me. 



NRI announces a dramatic new way 
to learn Automotive Repair at home 



Top auto experts praise NRI's 
new training plans 

After rapre than two years of preparation, NRI has made 
available two new home training programs tit Automotive 
Servicing and Repair* acdaimed by ex* 
perU aa '^amaslnriy complete" and "tip 
with the times/' NRI aek^ two of Amer* 
ica^i foremoet aiitomotive experts to 
critique its new program. WiLliam H. G. 
France, preaident of NASCAR and the 
International Speedway Corp.^ reported, 
‘T'he new NRI courses for 
mechanics are amaxingiy 
complete and seem to cover all nciajor a»- 
pects of today's sophisticated cars. Tf 
you're at all interested in automotive 
training, I suggest you mvestigate NRL” 
Car-tester/writer Tom McCahiLl was 
equally enthuaiastic, "I've been around 
car* since bathtub gin, and Tve never 
seen home training for mechanics as great as this." 

Professional equipment 
included at no extra cost 

NRt gives you the choice of Master Automotive Techni* 
cian training or a shorter Automotive Tune-Up and 
Electrical Systems course for the man seeking greater 
understanding of basic car repair. The Master course 
covers every major aspect of auto repair, from changing 
spark plugs to operating your own garage or car-care 
center. You not only kam the how and why with NRI's 
proved- in-use "bite^aixed" texts, but you also get pro- 
fessional training equipment you need to actually do the 
work on your own or other can as you move along in 
your home training. Equipment you get — at no extra 
cost — includes your own ignition-analyzer scope, as well 
as a dweli-tachometeTi timing light, complete set of tools. 





volt-amp tester and assorted gauges. You get ten Idta in 
the Master Automotive Technician course, eight with 
the shorter Automotive Tufie*Up and Electrical Systems 
Training program. 

The professional tools and equipment you get from NRI 
are yours to keep and use in the years to come, as you 
build a top-pay career as a Master Mechanic^ or earn |5 
to $7 an hour in spajc time, or aimpty save money by 
repairing your own cars at home. 



Train with the leader 



The same pioneering home training methods and in nova:* 
tiona which have made NRI the leader in other career 
training fields are now oi"ered to ambitious men who 
want to turn their inter«t in car* into a solid* well- 
paying career. Take a tip from Tom VcCahil and Bill 
France and train at home with the leader. Rush coupon 
now for free NRI Automotive Catalog. NRI AUTOMO- 
TIVE division; Washington* D.C. 3^1®. No salesman 
will call. 



In C«Eud4 wHU- nm MO Fiwn* Ai^,. 5€*r^TWl«ll. Ont. 




Rush coupon 
for FREE catalog 

AUTOMOTIVE PlVISrON 

ms Awhm. H.W., 

D.C. aoo tfl 




946-082 



I Pta*» i*nd m* ysuT n*w CttlMw. I u»4«rttiFid thin 

I It no OOi^CttlOft. No ittl«fTuin mtt ull. 

I 1 mm in □ Coorto □ Tunt-Up Couth. 



I 









Acihtfpm. 



I 

I CilT_ 

I 






-Tip- 



ACCRCIHTED MEMflCR HATlOiUL HWE ITUOV OOUNCIt 
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Build a 




REFLECTOR-fiOOD MOUNTING » fimilor far l>otK 
twifiging boom ond lele^copiog upright. Bui th* 
inch conduil omd lh« Vt to caijpling shown 

opply to ihf ttprtghl ool^; the conduit tek- 

scope 1 inside the larger tube for height pdj«/ttmenl 





1 - 3 - 

CONDUIT 



COMPRESSION 
CONNECTOR FOR 
CONOUiT 



1/r PIPE 
ELBOW 



SHORT 

T/2"PIPE 

NIPPLE 

\ 



LOCKING 

KKNOe 



PIPE 



THREAD 



l/rT0 3 4-' 1 

COUPLING ^ 

3 4' 
CONDUIT 

locking knob or 

THUMBSCREW CAN 
BE SUBSTITUTED 

OUTDOOR TYPE 
SWIVEL SOCKET 



rolling dolly 
for your 
photo lights 



By ROSS SCOTT 

IF HAULING UGHT STANDS out of 
your closet discourages you from using 
your floodlights, this octopus -like, rolling 
stand should encourage you again. It's 
flexible to handle all the lighting you need 
for small-object or tabletop photography; 
for portraits and other, larger subjects, 
you may want to build more — or modify 
the dolly base to hold extra stands when 
you need them. 

The basic design is easy to adapt to 
your needs— build as many booms as you 
need, modify the upright to hold your 
projection screen (with your projectors 
stored on the dolly base), or even use it 
as a rolling microphone boom. As shown 
here, the unit holds both reflector -flood 
bulbs and regular flood bulbs in standard 
reflectors. You can adjust the lighting 
patterns of the latter type by changing 
reflectors or adding ”bam doors.” * * * 




3^" 

STOCK 



STOP 

NUT' 



BRACKETARM 
BENT FROM 
1, 'S ' METAL 
SCRAP 



RUBBER END 



T.'fl" ; 

HOD BENT TO 
FORM HANDLE 



REMOVE SPRING 
CLAMP AND iNSf RT 
HOMEMADE BRACKET 



THREAD 
V4" 20. ABOUT 
2 1/2 ' LONG 



RETAINING 
NUT CEMENTED 
INTO WOOD 
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REAM THREADS 
FOR SLIP FIT ON 3/4'' 
CONDUIT UPRIGHT 



WOODEN KNOB OR 
, THUMBSCREW 



DRILL Al 
1 / 4-20 



3 4'PIPETEE 
PITTING 



3/4" HOLE 
FOR QOOM 



DRILL APPROX, V 



3.4" PARTICLEBOARD, 
PLYWOOD OR SOLID STOCK 



LL 
RUBBER 
END CAPS 



3 4" PIPE 



HOD 



TAP 



ROD 



PIPE 



CLAMPING BOOMS fo the upright fKist takes thii 
heavy-ciuty assembly. To drill hole for the boom, cut 
lh« clomp stdei from wood or porticleboordH clomp 
them oround ^4i-inch hardboofd filler ond drill o 
^i-inch hole through all three pieces- Remove the fill^ 



er ond you'll have enough clearance for proper 
clomping action. Smoller damp (foeing poge) is 
c^rllled similarly. Socket and holder shown with lat^ 
ter come from stonciard^ aprinS'Clamp floodlighi at- 
lembly; remove the iprin^ and subslitute brocket 




Car and Camera. 

Behind the wheel or the viewfindei; speed counts. 



When Mario Andretti shifts gears, he doesn't have 
time to take his eyes off the road. With a Minolta 
SR-T 101 you don’t have to look away either. 

To adjust exposurer simply align two indicators 
»n the Viewfinder. A scafe shows the exact shut- 
ter speed, so you never lose sight of your subject. 

As the official camera of the Vers-Parnelii 
Jones Racing Team, we’re running the biggest 
automobile photography contest ever — The 



Minolta Car and Camera Competition, Grand 
prizes: 2 Alfa Romeo 2000 Spider Veloces, each 
with an SR-T 101. Other prizes: $9,000 worth of 
Minolta equipment. All prizes will be awarded. 

For details, see your photo dealer or send a 
postcard specifying your name, age, address and 
present camera brand to The Minolta Car and 
Camera Competition, P.O. Box 229, Cooper 
Station, New York, N.Y, 10003. IHillOho 

Enter our Car and Camera Competition. 



Wh^ idtnlititd a tag, camrnzif gre warranted tiff MinaMa 

Conwniridn Btfafrtit dtfzcts in workmanship mnd jor ycdrj /ram doif Of purchost, fX- 

cluifnff uj£r^in/tifCf.d dtmapc- The cain«rii idiII Oe servicrd af no zhafge proi^idid it ia rrtmfil^d li^ilVkirt the 
Ifiirrdntv postpaid, ffcurellf pttrJrffqTd and inpluding for maiJini^, hundiing nnci insurance^ 
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TWO NEW TV ANTENNAS are designed es- 
pecially for mobile use. One above, made by 
Sony, has rooftop mount to fit Car Or camper, 
sells for about $25. It features a qu*ck-dis- 
connect arrangement that lets you detach the 
antenna without removing the roof mount. 
Telescoping antenna at right attaches to the 
side of a motor home, camper van or similar 
RV, When not in use, its arms fold neatly out 
of way (far right). $35.60, Antenna Corp. of 
America, Box 865, Burlington, Iowa 52601, 





KIT-BUILT BATTERY CHARGER works auto- 
matically — ^you just plug it into house cur- 
rent, clip it to the battery terminals and for- 
get it. It brings the battery up to proper 
voltage, then shuts itself down, maintaining 
just enough trickle current to compensate for 
normal leakage. Designed for 12-volt auto- 
type batteries, it has a 10-amp. capacity, 
assembles in few hours. GP-21 kit is $29.95, 
Heath Co., Benton Harbor, Mich. 49022. 




16 



POPULAR MECHANICS 







Story 




IfewgDoditis 

with ^^WinsfaNi^ finer flavor 

Asli any Winston man why he smokes Winston 
and he*ll tell you .«.hou; good it is/ 
Yes, Winston tastes good like a cigarette should. 



Warning: The Surgeon General Has Deternimed That 
Cigarette Smoking Is Dangerous lo Your Health. 

0<pa7i n j aFTaoLDS TDBfcco roHPaMT wiaiToai^iiM *t- c 

20 mg.’tar”,l3 mi), nkmine w. pei cigaiene. FTC nepon APR72, 
AUGUST 1972 





ALL 
OUTDOORS 



By BILL McKEOWN 



THE GROWTH OF HIKING o» a sport it hard to 
maoturo, and to or« alt th« raasont for tfta 
boom. A markot study by Womot Ton! Co., 
oiM of thu lorm-ottoblhhod monufochirors 
rucoatly ontorod tho fiotd with a now lino 
of backpacking gear, eitiniotos that in 1970 
tko whoiotalo lovol of solos was $20 rniW 
lion. Tfion, In 1971, thot total mor* than 
doublod to $$0 million worth of boekpack- 
tng oquipmant. 

Today's podior can buy from a, pock and 
dulfal of roasonably good quality for $40, 
and a slaoping bag with synthatic tubNituta 
for down for tha tama amount, Wanjal notas. 
This tummar I'va saan mony backpack eam|H 
ars who mutt hova flttad out for undar $15 
at surplus storas. But lhara is also a trend 
toward top^roda gear, and tha brand nomas 
carriod ftcrost tha hilts ora old familiars plus 
naw ones misad In thot you might not ax‘ 
poet; G«rry, Camp Traits, Kally, S«n, Holu- 
bar, Cotaman, Baan, Tharmos, Himoloyon, 
Eddia Bauer, Traitm aster and others. New 
lightweight fraaza^riad and eompoa foods 
DIO usually considerably more expansiva than 
tha originals. But for tha dadicotad bock- 
woodsman, who will cut half tha handle off 
his toothbrush to save weight and knows 
that every added ounce feels like a pound on 
his bock lata in the doy, the fraaxa-drtad 
edibles con mean astro days in the woods 
for him. 

WHY SO MANY CAMPERS wont to get oway 
froin crowds is easy to nptainf but where they 
want to go indead and how they prefer to 
travel has not yet been docunrented. There is no 
chorge for boch-country comping by bocfcpocfcers 
In the notionot paries, although many porlrs 
quire firm permHt. To learn if more oreos should 
be set aside for buck-country comping f however, 
on experimental free permit system is being 
tested this season at Great Smoiry Mountains 
Nationai Park on the North Corolirw-Tennessee 
border, the Rocicy Mountoin Natior»at Park in 
Co/orodo and California's £equoro-Kingi Canyon 
National Parks, Permits ore issued on a tirst-come, 
first-smrveri bosis. 

The National Park System now has 26,000 
campsites ot 52 4 compgrounds in B6 areas, and 
its popular 30<ent guide. Comping in the No" 



tional Park System, includes the Amistod Recrec* 
tion oreo in Texos, the Fort lorned Nafronol 
Hutorioil She of Konsos, and the Katmai 
National Monument, Alosto, for the Itrd time. 

The comping guide con be ordered from the 
Superinteodent of Documents, US, Government 
Printing Office, Washington D.C. 20402, and, 
like other government publications, the price is 
to low that on outdoorsmon may feel like he's 
getting o fax refuntf— whkh, in a way, he is. 

MANY RVS CARRY EXTRA BATTERIES, the Re- 
creationol Vehicle Institute points out, and ser- 
vicing them, switching them oround, taking them 
out for a charge or relocating them in unsuitable 
compartments con he potentially dangerous. A 
fully charged bottary generates explosive hy* 
drogen gas, and erupting battery odd can olso 
injure the face and eyes. Mike Rodigon, national 
director qf tha RVI, notes thot a recant Notionol 
Sofeiy CouncH survey pointed to the following 
os passible couses of acctdenls: 
a Installing a fully charged batlery while some 
switches ore on. 

* Installing a battery with cobles crossed. 

a Fastening cobles to bottery post which b broken 
inside the bottery, 

* Riling o worm battery with woter when o 
spark it present. 

a Using o match for light whan checking fluid 
level. 

a Connacting battery to o chorgar that is xdraody 
turned on, or removing battery bstfore switch- 
ing off charger. 

Bottery servicing by a responsible and experi- 
enced gorage mechonk— or at leost some instruc- 
tion from one— is a good ideo for RV owners 
who are new to comping. 

A NEW HUNTER SAFETY PROGRAM thot will, 
it is hoped, be national in ecopa hae been 
announced by Don Barchtold, praefdant of 
Croemon Arms, the makar of CO,, air and 
spring-pewarad firaanne. With tha paicoga 
of a bill laat yaor which granta fadanil aid to 
stotes for huntar safety instruction prog tame, 
local training clasaes in proper gun handling 
should naw bo potsibla. Crosmon plane to 
work directly with authorized safety inatTUC- 
tor* to allow both Indoor and outdoor choet- 
(Please turn to page 20) 
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Our outboard 
engineering knowhow 




heips us know how to 
build better stem drives. 



OMC Stern Drives are made by the same people 
who make more outboards than anyone else. And 
that pays off when we build stem drives. For in- 
stance, the OMC Stern Drive 75" power tilt that 
lets you beach. traiJer and launch more easily. The 
full 90" port to starboard turning that gives you up 
to 50% more maneuverability than others. And 
resistance to salt water corrosion that is un- 
matched by competition. 



Our engineering shows everywhere you took. It 
shows in a power shift that eliminates |erks and 
hesitations. And a quiet-mounted engine that lets 
you knife through the water virtually vibration- 
free. And in automatic kick-up of the outdrive that 
protects you from sunken hazards. 

When you specily OMC Stern Drive on your next 
boat, you have a lot more going for you. Outboard 
Marine Corporation engineering for one thing. 




A QtVltCM ptF aUTTBQAnO AMR1M CORnFU|TlO>M 
9UO CCPMTTUL vwAkJKCaAPM. iLuheOW aCHS 



ITS WHAT VOiTD EXPECT FROM THE MAKERS OF JOHNSON & EVINRUDE. 
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ALL OUTDOORS 

fCc>n tfttug d fitim JgJ 

ing and gun4iondlii^ riutniction in mnm 
wkttrv Mct«n«iv« oiifdkMr rifl« and ihnfgun 
rangM am nor ovailobto, 

''Our rocrootionol gunc/' fterriitold tiotot, 
"an conftrucfod in tli« samo nanneri and 
have tho tamo wolght and fwl of rimfin 
rillM, piitoli and shofgunt. Wo boliovo they 
an idoally tvitod for hunfor vafety worh.'' 
Crofttnan will make available both their gunt 
and pelfeti or BBi practically at covt. In the 
potti instructors have lomettmet hod to pay 
for supplies out of their own pockets^ and 
practice Bring hat been very limiled. With 
Crosmon gunSp backstops of boiEed news- 
papen or magazines an ctoimed to be suf- 




Bdent for indoor range safety and eitcellenf 
shott-ronge accuracy is reported. 

Free service and repairs for any guns pur- 
chased for the ctasses are alto being offered. 
Some stoles ot ready require that hunters 
pass an approved safety course before being 
allowed to obtain a license. Details of the 
Crosman Hunter Safety Frogram may be ob- 
tained frotn Terry Lynch, Crosman Arms Co.| 
Fairport, N.Y. 14450. 

THf CARELESS BOATMAN con now be flopped 
rigfil where he ii by Cooif Gttord boor ding of- 
ficeri and corrective action loheo. And if the 
hoz<rrd connot be cured on the spof on the water, 
the bool con be ordered bach fo diore. Under 
fhe authority of the new FederoJ Boot Safety A.cf 
passed /oit year^ pleasure croft on federof wofer- 
ways ore in troi/bie if they fach svfficJenr tile- 
saving or Brefighting devices, ore overloaded, dii- 
p/ay improper navigobort lighff ot night, have 
a imkage ond/or occurnofatiaa of fuoK loch re- 
curred Ifame-orrefting devices on rrtboordf, or do 
nol have adequate tonic and engine space ven- 
IrlotioJi. 




SMALL CHAHOES con molie a big improveinsnt in 
itams ot oiiidiiat equipment we found while testing 
several ruw producti, A travel bog hnani LL Bean, 
the fine aid outfittar in Freepcsft, Me., offan a dioice 
of bond grips ar ihouldar straps for toting it when 
your hoods ore olreody full. Bean's travel bog is 
leother-reinforced at wear points, costs $24.50 pc»t^ 
pokl. Sean' Jetwind looked like a number of other 
sailing surfboard modiftcah'ont until we tasted her in 
o gusty breeze. Then we fbufsd she could poceterote 
with a real push, ond though stiff enough with two 
oboord, might flip in a hurry for o careless lingle- 
honder Kelrnsmon. Olyinfik iktpper George O'Doy 
helped develop her, A real perfarmer far under $500. 
And Normork^s line $d Swede 45 looks like a let of 
other pocket comp knifes — ^with two eKceptions. These 
ore screws in the handle that make it quick and 
simple to dismantle and clean when switching from 
ffsh scaling to slicing food. A Ropcrki product 




Dangofout and roekfeif operarian includet ob- 
vraui overpowering as well as carrying too moiiy 
patsenger&f and ttV obvmui the Caasf Guord rin't 
kidding crround about bocrf safety. Neither ore the 
stales, and a number are posting lowt 10 that 
water woyt that do not come under federal Jur- 
adictibn wjff hove the some requirementt a$ those 
that dop 

NATIONAL HUNTING A FISHING DAY, S«pt. 
23, 1972^ ha« received official recogpiiHen 
from Pmideiff Nixon. 
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For j 
aguaranteed 

dioiceofjobs 

call 

800'63W972 

t<^free.' 




Now you can get infonnation on Air Force opportunities by catl- 
ing this number anywhere in the country --toll free. And it can be a 
real hot line as far as your future is concerned. 

For instance, any job you’re trained for. any skill you learn in the 
Air Force will be valuable to you in or out of the service. Air Force 
skills are lifetime skills. Right now, your Air Force Recruiter has a 
special listing of select jobs that he can guarantee to you before you 
join up. No more chance, just choice. 

Give the Air Force a call. It could be the most important call you 
ever made. ( ’ In New Jersey call 800-962'2803.) 

Find yourself in die Air Force* 
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DETROIT 

unEHuaposT 

BY ROBERT lUND 



THE ^WONDERFUL' WANKEL (oolii mor« and 
more tike o sh«rt-t«nn bridg«<4hn~9a|»par b«> 
tween the conventional pieten engine and 
the turbine. The evidence ii lubtle. When 
GM gete into a new product program, sup- 
plier* tcromble for a place in line for a piece 
erf the action. In the cose of the Wanliel, 
suppliers who were pitching to produce parts 
for the engirM a few months ogo now take 
the position that if they can't get in and out 
with a profit in three to four years, they 
might os well forget it. That doesn't sound 
like the Wankel's going to be a volume en- 
gine for too many years. 

Another vote for the turbine: Chrysler soys 
the new turbine it's working on wilt be the 
pitot fob for a production version. That's not 
the same as saying the turbine's ready to 
roll. But it's iust one step removed from pto- 
duction. 

Fill 'fit IIP. Turbine, Wanfrel, liratiHaJ charge 
or a jcrubbed'up venion of the present piston 
engine— you might as well resign yourself to the 
rdfto that ony cor you buy over the next five 
years is going to be a gas guzzler. Vow'll hove 
to fitt the tank more often. The best resultt any- 
body's been oble to wring out of the new engine 
so for burned TO percent more fuel than O 
standard piston ptanl. Thai esporimont wos with a 
turbine, 

fuel consumption is sa far out of line on ex* 
perimentol versions of the Wonkel and stratified- 



chorge engines that engineers don't wonf to 
talk about it, 

LONGOV£RDU£ FILE; You wonder what takes 
Detroit so long to geor up for o good thing? So do 
we. GM, a I last, hopes to hove front disc brakes 
standard on every cor in Its catalog within the next 
few months. If thof^re not standard when the '73s 
go on sale, they'll come up os a running chango 
next year. Nejrf item In the file: electronic fuel 
injection, fiut that's another storf’ 

YOU'LL SEE SOME '73 CARS on the road bo- 
fore you rood about them in tho papers oiid 
magazine* if you keep your eyes open the 
next few week*. This ha* happened before, 
but the door's wide open this year, Mott 
car companies have given up asking dealers 
t« keep the new stuff stoshed oway until 
announcement day. 

It's a curious change in the rule*. If a 
publication dig* up thu dopu on the new cars 
on its own, it's entitled to print whatever it 
turns up. The companies don't make it easy 
to obtain informotion before they're ready to 
releoie it, but they no longer try to suppress 
preview stones as they used to a few years 
ogo. 

But once you occept the informotion abovo 
the table, visit the proving grounds ond 
drive the cars, take the handouts {news 
releoses) and engineering books from the 

f Please turn to page i4j 



CHEVY HhONTE CMLO won't be the only 73 cor 
with the I itfie^reor.qiMrter. window fad: Cndilloc 

tnirodweed it on 71 Eldorodw, ond, tvr* enough. 



Oi Avto bJifor Sill Hartford toid then, ". . , it grow* 
on you or^ i« likely to thow up on preivndert in 
the future." (See 71 Car*, page 24 , Oct, 7D PM.} 




22 



POPULAR MECHANICS 




Spend a milder moment with Raieigh. 

Highest quality tobaccos-specially softened for milder taste. 




A Model “A” restored to mirit condition 
And the right tools made it easier. 

You can get car tools tike his free for 
Raleigh coupons, the valuable 
extra round on every pack of Rafeigh. 
See over 1000 other practical arid 
valuable gifts. Send for your free 



copy of our Gift 
Catalog. 

Write 

Box 12, ^ 

Louisville, I 
Ky. 40201 . ' 



Filrer Xmgs. 17 mg. 1 .3 mg. ntcstme; Umgs. 19 mg. "r^r. 



1 .4 mg.mcQi9i)e.» f»r ogareit^flC Reiioit Apnl72 
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The 

quality performer 
handloaders prefer. 




Winchester" 

Western 

Cartridge 

Cases 



From Winchester-Western’s own brass 
mill. Formulated by our own experienced 
metallurgists. Cartridge cases ot custom- 
blended alloys in 41 calibers for rifles, 
pistols and revolvers. Start-to-finish con- 
trol brings you a better-built brass cart- 
ridge that users recognize. A uniquely 
smooth, durable case everytime for exact 
chambering, flawless ejection, and maxi- 
mum refoadability. Perfectly tailored and 
superbly engineered to Winchester- 
Western's total system of matched com- 
ponents. mNC/t£ST£krmmtt. 275 Winch- 
ester Avenue, New Haven, Conn. 06504 




winchester 
want It 
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DETROIT LISTENING POST 

fContinued from 22} 

public relations men, the rule require* Ihot 
you obterve the publication date dictated by 
the car manufacturer, h'l a contradiction to 
put on embargo on publication* when deal- 
ers are celling the car* openly a month or 
more before the official release date. What'* 
the point of the secrecy bit once the can 
are on the road? Not that ft matter* much 
this year. Except for the 6M intermediates, 
appearance changes on most of the '73* ore 
*0 minimal you'll have a tough time di*. 
tinguithing the difference between old and 
new. 

GM Will FOUOW UP Its redo of its mid-size 
cars this year wHh ne«r mefol for it* big cor* 
rtext jreof — iha '74 mode/s. Chrys/er's also €<m- 
sidering a rna/or going-over for its fuH-size car* 
in '74, byf might fiofd off another year. Big C'* 
eiro/vafing everything h has in the corporate 
garage with the view of adding cor* ond dropping 
cor*. 

UP PERISCOPE? Some sort of out-of-the<ar 
periscope is inevitable for cor* coming in '75 ond 
after. There ore several regulations, announced 
or pending, relating to reor vision thot eon only 
be sotisf^d by going to a periscope. Automakers 
anticipate the government will eventually require 
head restroints for the rear seats. There's olso 
0 standard coming that'll specify that Ihe driver 
most be able to see the bock corners of the car. 

If you put high-rise headrests in (he reor, they 
cover Up the back window. So the only way to 
go is to use a periscope. 

BUYING TIP, If you're figuring to buy a Ford, 
Chrysler or American Motors ear, and are 
willing to settle for a '73 instood of waiting 
for o '73, this Is the time to tackle the dealer. 
Ford, Chrysler and AMC are cutting the 
downtime between model change*. This 
means the dealer has only a few days to 
clean out his '73s before the first of the '73* 
arrive. 

Ford has reduced the changeover period 
to two day*. Chrysler will close three to 
five days. Amoricon Motors will taho two 
weeks. With big Inventories of '71* to cleor 
out, most dealer* will be shaving prices to 
reduce the load of '72* carried over to the 
'73 model year, GM will take a breother of o 
month between model runs, giving dealers 
a longer time to move tho '73t, so GM out- 
lets won't be quite so eager to trim their 
Prl«e*. ★ ★ * 
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12i^ystobeat 

die''wag^-price’’sqtteeze! 




Id get It, 19 some specialized training in 
the career field of your choice. And, 
thanl^s to ICS, yoa can now get this 
training right in your own hiime.,. dur- 
ing your time.-.wiilHiut e^'er set- 
ting font in a claivsroonir 

Jui^t lake n moment to consider the 
12 career titles listed in the cou|>on be- 
low^ then cheek oft the field you would 
like fo specialize In, and mail the cou^ 
pon to ICS for a free Career Guidance 
Booklet, 

Your free booklet will de^ribe the 
higher and greater financiai 

security you might expert, once you 
have picked up the Bppcialiiijpd training 
you need. It will also explain why ICS 
can now give you this sfieeialized train- 
ings during your spare time, so that ymi 
will not lose a single day's pay fmm 
your present joh while you prepare for 
your new career. 

In addition, you wilt receive a free 
"Demonstration Idessoji** that lets you 
see for yourself why preparing for a new 
career -the 1C5 w ay^may be a lot eas- 
ier than you think. 

Plea^ bear in rnind, as you check off 
your career choice, that over B,5O0,0OQ 
men and women have turned to ICS 
for career training, since 1891- 

ICS has also provkied training pro- 
gram.^ for divisions and brancheit. of 
companies like Ford, U S. Steeh Chiya* 
ter, Mobil, DuPont, etc. 

ICS career training is approved for 
Veterans and Servieemen under the new 
G.L Bill and Accredited by the Ac- 
crediting Commission of the Natkmal 
Home Study Council. 

Now it'a your turn to discover how 
ICS training can start in a reward- 
ing new profession -by just mailing the 
coupon today for your free Career Guid- 
ance Booklet and free "Demonstratioa 
Lmsdh/" 



Free Booklet 
&. ** Demonstration 
Lesson.” Mail 
coupon to’.lCSy 
Scranton, Pa. 
mi 5 



I F youVe been told that you can^t get a 
decent rwuse because of the govern- 
mont freeze on wages, then you haven’t 
heard the whole story. 

Tlic fact is- in spite of the freeze on 
wages— you have always been entitled 
to an Increase In |)ay— 

—if you could get yourself pro- 
moted to a more responsible posi- 
tion where you now work ... 

—or if you could Switch ton better^ 
paying Job with another TOmpany. 



For example, hero are 1 2 ways to beat 
the "wage-prict'' Bque£-zeT 

* n you're a veteran with some techni- 
cal experience— or if you're a pretty 
good mechanic or repairman — all you 
may need lo qualify for a promotion is 
some specialized career train ingin fields 
like (l)i EngineeringL (1) Drafting: or 
(3) Eleclmnit's. (Or you might prefer to 
open a bu^^^iOesB ol your own, with valii^ 
ahlcf training ns an (4) Electrician; (5> 
Auto Mechanic: or (6> TV Repairman.) 

* K you're a salesman, office worker^ or 
pnvJuetion foreman — or if you're just 
plain good at working with people^ all 
you may need to start moving up the 
executive ladder is some apecialijed 
trainio}^ in (7J Busini^s or Production 
Manag^^TTiFnl: or(H) Hotel/ Motel Man- 
agement. t Other alEt^rEiatives, for both 
men and women- (9) iScretarial train- 
ing., .or (Iftj a career In Interior Deco- 
ra! ing.j 

* Or if you're already working with 
numhi'rs--inayN^ o Biller or Trafcr 

Manager -all you may need is 
M^me firofcssiunal training 
to t?ecome an (ID 
Accountant or 
112) Computer 
Programmer. 

In other 
words, if you 
want more 
out of Life 
than you can 
buy today on 
your present 
salary -things 
like n bigger 
home, a 
terear^ and 
greater finan- 
cial security 
for your family 
-all you may need 



ICS t^raiiton, Pcnruylvania lB^l& 

Pknoe ornd mv a f rre Core« GuidaDcv Booklet a free ** Demonstration Lessoo'* 
for the field I havf checked below. I ufideratuHt (b*l I M-m under i» obliglilion. 



CLECtKOHlCa 

D Gompyler 
Hmrtkwv 

D ConimtuiKwinti^ 

O golfed 

Blbe-lxmica 
O Sotfod 
OTelfpImw 
O fadu^Erkl 



0 TficdiwUn 

□ FCC LkxiiBnf 

rVTEUOA 

tlCC^mATTiVC 

□ Derentiof 

□ DiMica 
SECm^TAWAL 
n EKnmliw 

Q Mrdical 
Q 



T\^ $£||VICF 
AND ttEFAlR 

□ Mivvicini Md 



□ CATV/MATV 
HKiH ^CHWL Dir. 

□ F«c mtn and 
mifiien who wmat 
te earn a Hlfb 
Sc^ifxA Dkpkmu 



Naiue- 



Addrcai^ 



-Apk No.. 



City_ 



.^SlaCe_ 



rtt^rMP miiw lid Mu- Cl r«An£lf- 1 

ArttrMsA br Ann^rlUt I 



HfiTiXi'HOlEL 
MANAGE MCNT 

D 

Train! ii^ 
ELECfItICIAN 
O fVluErr 
Elect rkian 
DfiAFTlNC 

□ AcdiitKivral 

n Mechanical 

□ Electrical 

□ Electrons 

□ Aimnpit 
P ^nictuiid. 

□ General 
AinoHcmvE 

□ 

C Alf Condilkmiiv 

□ Body EMwildinr 
and Refinuhing 

□ Dinri-CH 



ENCINEEIUNC 

P Civil 

□ MechanKal 

□ Ghcffl ical 

□ Elecirirsl 

□ Industrial 
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By JOHN 
PEARSON 



science 






Good for p/ofiei, nof hmarH 




aii a mattor of 




SOME HEART PATIENTS in Bremen, West Germany, 
complain that signals from a new radar tower interfere 
with the functioning of their pacemakers, electronic 
devices that maintain proper heart rhythm, A few 
pacemakers reportedly have conked out completely. 
The strong radar signals also cause radio listeners to 
hear a "bleep" every eight seconds and TV viewers to 
see a picture marred by a pattern of white lines. Per- 
haps the only people happy about the tower are air* 
traffic controllers and pilots. 

ONCE-A-WEEK SHOWERS will be one of the homelike 
comforts available to astronauts aboard Skylab, the 
extended Earth-orbit mission scheduled for '73. A 
shower curtain attached to a 42- inch-diameter hoop 
will be pulled out of a floor mounting and hooked to 
the crew cabin's ceiling. The astronaut will spray him- 
self with warm water from a hose resembling the spray 
attachment on a kitchen sink. Each crewman will be 
limited to about three puarts of water per shower. A 
vacuum system will draw used water from the enclosure 
and into a disposable bag that will be deposited in the 
waste tank. 

EATING HABITS OF COWS have come under the scru- 
tiny of investigators at an experimental farm near 
Seesen, West Germany, Researchers hang a "chow 
meter" around a cow's neck, then turn Bossle out to 
graze, The device is a chronometer that registers the 
hours and the duration of the cow's chow times as she 
wanders across pastures of different types of grass. 
The researchers are hoping to learn more about cows’ 
taste in grass. 

A LITHIUM-SULFUR BATTERY, currently in the re 
search and development stage at the Argon ne (III.) 
National Laboratory, is expected to deliver five times 
as much power per unit of weight as conventional lead- 
acid batteries. Scientists base that expectation on the 
results of past research on high-energy batteries. “Re- 
sults of performance tests on laboratory-size cells in- 
dicate that a lithium-sutfur battery could satisfy the 
performance requirements of an electric automobile," 
says a senior researcher. The battery is expected to be 
available for commercial use within 6 to 10 years. 

A FAST FREEZE SPEEDS UP tonsilectomies in one 
Moscow hospital, according to Tass, the Soviet news 
agency. A cryoapplicator, cooled by liquid nitrogen 
flowing through a Teflon tube, quickly freezes the ton- 
sils, Then the surgeon inserts a scissorslike instrument 

(Please turn to p^e 
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STEVE PETRASEK HAS A SYSTBW 
TO GET PROM OHIO TO MONTANA 

IN 31 HOURS. 






Steve is a Firestone tire 
engineer who hunts elk every season With a jeep 
in tow, Steve and two buddies make the run from 
Akron to Montana in a tight camper pickup 

They've done it in about 31 hours for the last 
nine years Because they've systemized things 
down to the last spare bolt: Two-hour driving shifts, 
fuel records, and food and gear allotments figured 
to the final fresh egg 

The tires they'll be using next season are a 
natural part of this computer-like approach 






Firestone’s Wide Oval Tire System 
for campers Here s how it works: 

On the front, you pul 
Firestone s T ransport 500 Wide 
Oval * truck tires. They're the 
steering part of The System. They 
have a wide, wide tread that 
grips the road to deliver more 
mileage under normal 
conditions than the tires they 
replaced in our line (The 
T ra nspo rt Wide 0 va! ) 



On the rear, you put 
Firestone's Traction All Season" 
Wide Oval'" truck tires. They're 
the drive part of The System. 
Their computer-designed 
tread lets you run along at 
turnpike speeds, then pull off 
the road [even Into snow or 
mud or sand) and keep 
on going. 

Two pairs of Firestone tires 
teamed together to provide your 
camper with stability, traction, and 
long lire life 

They work! Take it from Steve 
[write to him C/0 Firestone, Akron, 
Ohio 443 f 7 for more information). 

Or ask your local Firestone Dealer, the man 
with The System 




The Wide Oval Tire System 
for Campers. 
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LIVE IN THE WORLD OF TOMORROW . . * TODAY! 

UNUSUnC BHREAINS 

NEW PRODUCTS * NEW MATERJALS > NEW IDEAS 



"FISH" WITH A MA9NET 







%lacH P«a. 

HA, 7D.170H 



tTvatuTV bunCInfl on Ue 
Ftlffiwiktitit fun 4t 

Tir A line l 0 i our HXcnAf^^diKVi 

1| Di'vr¥iaKnl In hm'Fm rixvr. ]jLlb# or 
Troll it »\ont botcoffl-TOiir ~-trA*AUint'' 
my1 coji bt ouitHnrH EDOtorv. on>rlion, 
Dttif-r zn^'lal -%-mluatilra^ JST%-lb. SiAifnrt 
i 4 t -mcmr cuiTpliu*^ A |n|«i V TVPA— Ocrr^t 
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tto«A Ho. T4.ST1H 414-04 FM- 
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-■■ 44 [b«.| . .. . .4 i-TS 

. ,,.,« 3-94 rot 



Jj. j ibS. IlLfto 

1 01 . 35 iD lb«.» 



giant WlATHEK BALLOONS 




''FtAMfl Of f40'' for kidi, trafllr a-IOff^n 
for ecorp^. ErrrlAr for Amitvur m«|f4^ 
ralolKJU fre*10 iA nf-lRhlWrtiOOd HOIA-- 
LiOiTi. GrOAt h^AekrAfiS fUO. b^^rb 
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AMERICAN MADE OPA9UE PROJECTOR 

UluftnitionA UB |fl 3* ■ 31^' 
*^^nlAff«A Elwm CO 33" N aO" tl «tt«o 
(■ flti #(- fnini proaoovsr, lArtrr plt- 
CUt*A if aTfrOD !■ fartbir Sa aim 

Or n^raiii-vB npicdcd.. Piri-fijiA.Hly inuniSo* 

for children. Frojrcti cbirli. nUffninA. 
culcrr or black-mhdl-whira Lb dArkfiTIO* 
room. |]£^ r. AX- - - - 4 ft. cord aOd 
tPlUE included. RiM lH* S 8' K 
nlifir. Wcfc^bt I |t». 2 uoiA>- PIaacIc CAH- 

nock Ho. TO.IHH - ■ . , .St-TS PpO- 

3" ASTRONOMICAL TELESCOPE 

DUHll AbOtA. orbits, j-ur*, fiflAMB of 
vonu#. piPoetA cTow v^. 
powi-^r. Ni-v intiiirvvrd klunUnib*. oi'or- 
motk* 3" dUm. f H» primairT mUwr. 
vc-nLilaCr«J evil. EkfUAilOHAl HMHlTIt Witb 
IotIls cm Ironli aiipni. UOk «]r-rplc^v *n4 
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ASTRONOMICAL TELESCOPE KITS 

Grind your own mirror for powerful 
ie-lr-Kv^K. Kit cUolaliUi fine Aimcolvdl 
pytex TOlrror blA-nlt. tool. rtls- 

'• ■ mli-fOi -4 and *wpiccc Iffiftes. In- 
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AMAZING NEW WANKEL ENGINE KIT! 



A. 1* 




Thrill lO lb* fun of buildlnO your 0<*1l 
el " 
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tionary PW _ 

vfilloe e^ftf*nM tbihk #«MiamirallT rood- 
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blivB wlLb TAfJilni dlKt iHCi^lont ro. 
morrd fur O 3 ^o|t cbAJXLb#reiK fimallar 
LbAn oooTenTionGl ; fower parts, 
roliabmtfr. £Amo «i»€d w .< los« norso- 
nower- P«Hf fUsbInjr pluc», mbbor fan. 
MIL BtlCk'E&m on-ofl Awltcb. Hoc. 3— 
t.&V b#tr Ihcl.b 
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MAIL COUPOM FOR GIANT FREE CATALOG 
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EDMUND 3DO E05C0F=tP 3LOG. 

SCIENTIFIC CO. SAnniNCTDM. WflW JEBSf Y OIQDT 



SCIENCE WORLDWIDE 

(ConUnued from jMtfle 2 S) 

and — snip, snip — ^the tonsils are removed. 
The procedure reportedly takes but a few 
minutes. 

The environment 

A COLD PIPELINE that wouid carry oil 
emulsified in brine is proposed as a solu- 
tion to the problem of shipping crude from 
Alaska's North Slope. The method was de- 
vised by a Stanford University scientist who 
says that lab experiments show it's feasible 
to use a pipeline with interior temperature 
of from 20* to 30 “F, Cofd mixtures of 50 
percent North Slope crude oil in brine flow 
as easily as the oil alone at 130° F., 
accord irvg to the researcher. A cold pipe- 
line would not thaw Alaska's permafrost, 
an environmental danger that conservation- 
ists associate with the hot pipeline now 
being planned. 

A HUGE FLOATING "EGG BEATER" re 
stores oxygen to a section of water in the 
vicinity of a cardboard manufacturing ptant 




Oil England's River Thames. Discharge from 
the factory adds S million gallons of de- 
oxygenated water a day to the river, periling 
what little life it manages to support. 
Powered by a 200-hp motor, the beater's 
blades can aerate the water almost to a 
point of oxygen saturation, say company 
spokesmen, who now are thinking about 
organizing a fishing competition in the river. 

SIGN OF THE TIMES: Bottled spring water 
from Scandinavia is finding a ready market 
in the Netherlands, Germany, Belgium and 
Britain— countries where the local product 
must be heavily laced with chemicals to 
insure safe drinking. ★ A ★ 
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Docx^c numcsMAN taoo 



OTHER GREAT PRIZES 

(10) A nd Prli«s: Yamoho Mini Enduros 



Cufitom F«otvr*s lndud« 



AAqg Wheels A Igmfion b^CrOgor 
Goodyear CusKSm WnJe Trsida 
Seari Heavy Puiy Shocks ^ InsrrtJ'frtBrts 
Wilkird-Ej^ide Jui« Bob Bortery 
Crfltg ^lereoSoui^ 
Tifr Surtong Wheel by GfQfrS 
EfeciTic SunKiof by 
AjTierKon Sijwoc# 
CuSioni Uphcjfefery A l^ftcfior 
by Tony htancy 
OjilCftn ^ainf by &IE Garter 
Efl^ifie CVi^-up by CoE CusSorrt 
Cuilom Aiiiriing by 
Carter Bhocfe 
AC/DC Converter A 
Scrfety Equipment by 
Rockcf In^fcfitaes 



Here's thecont^t you've been waiting for! First prize 
is a fobulous SlO.OOO custom Dodge Von and two 
newYamahoitiotorcycles|250ccond 12 See Endures). 
The Yomohouler Dreom \fan is completely custom 



(10) ^ rd Priie*: Screamer Custom Wheels 
W by Crogor(Set of 4} 

(10) jA th Piii vs r Goodyear Custom Wide 
*^Treods (Set of 4) 

(12) ^ th Prises: Complete sets of 



^ S-K Wjyne Horid Tools 

(25)^ th Prizes: Yomoho Officiol 
Racing Team Jackets 



(25)^ th Prizes: Hot Rod Mogozine 
# 1'yeor subscriptions 



ENIiR AT YOUR YAMAHA MOTORCYCLE 
DEALER 

r™s'fciFVj|iCRW>| 

U luf [Or 4 vff-iHU'TMRl 

sm-qped I I'lp- -tEnn^vMJie Q^Unl. PD fell. 

Hif 4 } Ih* ltd W«W IRS- 

(Feswr riMH* cKmk [Tiv \fin^ dHRtr vil hrifei eoi 

rin) erid itwi hs e<i e MMdd y4v *4^4 

Fwe» ij^Tod vsr ^ Ae HbmiinaiiAer Ond^ 4 fifekt- c# 

^ the hoes CTV^ifivd 

4MQra«t d Dod^ iFid Ti^ IXh)^ 

CbrtRs' Mds SR|w*liei 3Q. Rin AH 
hi* pwJjfiaftari br Dn±P At973.(Pd re^Md ty CAidM< RL 
HTJ am prizes, or h* orwonfed h# 

ncRf^4d bf lilfed M> icABr itipi -On Ht tbT;} CcvAcil 
□1 iBFfia^r^ uteKvi ^ LP*ie4 





designed by Hot Rod in their troditionol show- 
stopping manner. It’s o luxurious workshop on 
wheels, with o list of super-custom extras 
os long os your orm; custom exterior 
paint potterned after the official colors 
and graphics of the Yamaha racers, 
plush custom-built and richly up- 
holstered interior, convertible bench/ 
bed, custom compoct refrigerator, bond fold- 
out workbench complete with power tools, 
serisotionol 4-speoker AM/FM/Tope stereo 
sound cool Fngiking oir conditioning, cor- 
peting throughout, custom performance 
equipment, open-air sunroof, custom lood- 
ing ramps for the bikes, ond much much 
more for hauling your new Vbmohos in 
grand style. 

You'll never have o better oppor- 
tunity to win your Dreom Van, 
SO visit your rrearest Yamaha 
dealer todoy ond enter! 



pnl Akidfl -Aw proWitai w bf ife-: 
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POWiRfNG HIS WAY a steep fndine, Scott 
fobove) tokes o hi If with his Sport 5,30, At 
frght, ht pulh hh bike olong^ide Jphn ‘'5 Sport 
2.40 to talk thrnps o>ver„ fiielow^ Joho lips 
along o rocky troKl on the 2.40. &olh Attex 
bikes ore powered by Sachs two-cycte enpinei 



“SAY GOOD THINGS about those bikes ** was the firm 
warning from sons Scott and John as 1 took to the type- 
writer. 

Their word goes, because they’re the experts in this case. 
They rode the Attex Sport 2.40 and Sport 5.30 for weeks on 
paving, on rocky trails in back-country Connecticut, in 
mud and in snow. The bikes survived the enthusiastic use 
in good style, and the boys had fun — which, after all, is the 
point of having the machines. 

The two cycles are new in the Attex lineup and fit into 
that group PM calls The Minicycle — -a whole new breed of 
bike (page 140, Oct. ’71 PM), (Also canying the Attex la- 
bel is a group of rugged all-terrain vehicles, all of which 
are products of the ATV Manufacturing Co., Glenshaw, 
Pa.) 

The Sport bikes are handsome, with lots of chrome and 
bright enamel. Both have headlights, speedometers and are 
powered by Sachs two-cycle engines. Those engines pro- 
duce a surprisingly quiet purr that’s hardly audible in a 
house when the bikes are in the driveway. The 2.40 has a 
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SPECIFICATIONS 
Model Sport 2.40 


Sport 5.30 


Engine displ. (cc) 


47 


49 


Hp 


2.4 


5.3 


Speeds 


2 


5 


Length overall (in.) 


57 


57 


Height overall (in.) 


37 


37 


Width overall (in.) 


27.5 


27.5 


Ground clearance (in.) 


6 


6 


Tire size 


3.00x10 3.00x10 


Wheels (in.) 


10 


10 


Dry weight (lbs.) 


100 


ns 


Starting system 


Pull 


Kick 


Brake operation 
Front 


^ 


Hand 


Rear 


Hand 


Foot 


Price 


$295 


$365 



two -speed automatic transmission that 
slips smoothly into high as you give it 
throttle. The 5.30 has a five -speed foot 
shift that took the two boys a few min- 
utes to master, but they wound up liking 
that bike the better of the two, * * ★ 




lOOlKtT, hkJdftn uncffrr the laddffr. It p itpfidprd 
— pnd handy — bit of oquipmont on each bik# 

SIDE BIT SIDE^ both wi|h handl«bori low^rod^ 

fil into our Dodg# station wagon with roam to $|>prf> 




LEARN TO BE A 
SKILLED LOCKSMITH 




I nstall tic w knob door At t«r ^nou t « rgenc :r 

lOf: K— CAITff SIS.IXI Op«n In g~EARN «2.50 

In W mm. t« tS.SO in 20 MIN. 



Hindrefe hm sBcteeded file these BifSM Gridiites: 

R. W. Davis, St Louis, Mo.: *‘\ am doing a 
wonderful business thanks to your course in 
iocksmithing. Last Saturday I took in $110.00." 
Pierson Crook, Los Angeles, Calif,: “I am 
making $200 a month extra income with the 
Betsaw Locksmith Course, t would recom- 
mend your course to anyone." 

Big demand for skilled Locksmiths! Earn 
big money spare time in your own home. Be 
your own boss. No layoffs. Steady year 'round 
income. Age and schooling are no handicap. 

BCLSAW INSTITUTE training.. .approved by 
master locksmiths... helps you start faster 
with easy picture lessons guided by your 
own mail instructor. 

Get thorough job training on all types of 
locks. We supply tools, equipment and busi- 
ness help: how to stai^ how to charge, how 
to get jobs, how to earn while you learn and 
build a lifetime cash-profit business. Ac- 
credited Member National Home Study 
Council. Approved by State Board of Educa- 
tion. Approved for Veterans. 

This nas 

key machine 
isyeurstokeepl 



MAIL COUPON— NO SALESMAN WILL CALL 




8A1.SAW INSTITUTE, lOae Field Bld«. 
Kansas City, Me. 64111 

Send free book,'*Keys To Your FirturvI 
Name 




Address 



j^City State 



Zip 
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Geta little 

in the Navy 



more |oo> 

If you qualify, we can 
guarantee you any one of 
68 job fields. What's more, 
we'll send you to a school 
that will make you a real 
pro. That way, you get 
more jobs in the Navy and 
when you get out, you've 
got somewhere to go. 

morecnoKO* 

There's a new 3 year 
Navy enlistment. So you 
can come in for 6 years or 
4 years or now, 3 years. 



More guarantees* 

You can be guarantee< 
East or West Coast and 
choice of sea duty or 
airman recruit work. 

More travel 

See Africa, See Europe 
See Japan. Join the Navy 
and see the world. ( It's 
still true.) 

Mer* bread. 

New guys now earn 
$288 a month. ( Congress 
gave us a raise. ) 
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More ham 

You can wear a beard 
(nicely trimmed ) if you 
want to. It's a Naval 
tradition. It's also a brand 
new Navy. 

More freebies. 

Besides free travel and 
Free education and that 
$288 a month, you get free 
Food and free clothing and 
Free housing and free 
health care and 30 paid 
vacation days per year. 



If you think you've got what it 
takes to make it in the new Navy, 

Cal; 

800 - 424-8880 

It's toll free, there's no ubliga' 
tion, and a real live Navy recruiter 
will answer all your questions 
24 hours a day, seven days a week. 

In W'ashington, D. C. call 433-2000 

Or: 

See your Navy man right now. 
He's listed in your phone book under 
U.S, Government, Navy. He’s got 
all the answers — or he knows where 
tofindthem. q 



Send lo: Capiam Donald E_ Ogle vee 
Building 157^ Fourth Floor, 
Washington Nav-j- Yard, 

Washington, D.C- 20390 
I \enni [□ know more about: 

□ More job, training, education. 

□ The new 3 year enlistment. 

□ More travel, 

O Cuaranleed East or West Coast home port 
D More bread. 

□ Enltsfing now^ reporting 6 months later. 

□ I want to know more right away. Call me. 

My phone No- ( 



61 I 



I If you really don't want to wait, call us 
toll free right now' at: 

In Washington. D. C. call: ^Ji-2000 



Nam«- 



Address- 



-Agfl. 



Citv. 



L 



State- 



.Zip. 
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NEW IN 

ELECTRONICS 



MORSE-CODE TELEPHONE for the deaf and 
dumb has built-in telegraph key and dot-dash 
printer. The 4V2*P0und unit uses tran- 
sistorized circuits, operates on battery or a.c. 
power, is portable^ works with any phone, 
including payphones. No permanent connec- 
tions are needed- — -just set the telephone re- 
ceiver in a cradle on the unit. To receive 
calls, a flashing light, attached to the phone 
line, serves as a ‘‘bell," Fonomorse, about 
$210. Bruno Fracassi, Via Michaelangelo 
Pinto 22, 00149 Rome, Italy. 

(New in Electronics conrirntes on page 38 ) 

POPULAR MECHANICS 



HEAT-RESISTANT INSULATION of irradiated 
PVC (right strand on soldering-gun tip) stays 
intact long after regular PVC (left strand) is 
a smoking ruin. It's also more resistant to 
cut-through, abrasion and crushing. Type RX- 
7000 wire at electronic distributors, price 
according to size. Alpha Wire Corp., 711 
Lidgerwood Ave., Elizabeth, N.J. 07207. 



TWO OMNIDIRECTIONAL SPEAKERS take 
different approaches. Hegeman I (left) aims 
its 8-inch woofer end 1-inch tweeter up and 
out (inset), radiating sound hernispherically. 
Design Acoustics' D-12 radiates sound 
spherically using 11 drivers (9 tweeters. 1 di- 
rect-firing mid-range and a 10-inch woofer) in 
a 12-stded enclosure. We've heard both — 
they’re worth hearing. Hegeman I, $199 pair; 
Hegeman Labs, 440 West S4th St., New York, 
N.Y. 10001. D-12, $325 each; Design Acous- 
tics. Box 2722, Palos Verdes, Calif. 90274, 



LOW BATTERY DRAIN on this new, portable 
FET volt-ohm-milliameter means you can 
leave it on indefinitely without finding a dead 
battery next time you use it- Other features 
include automatic polarity switching, a low- 
power ohms circuit that won't bias tran- 
sistors, simplified zero adjustment. Model 603, 
$150. Triplett Corp., Bluffton, Ohio 45S17. 




ASK THE AC 

ENGINEERS 



W What are the advantages of ACs new, 
improved spark plug insulator? 





AC’s new spark plug Insulator, now 
made with an improved alumina ceramic 
material helps increase reliability and 
durability. 

Because of the new ceramic material, 
all AC Spark Piug insulators now have 
added structural strength , , . improved 
insulation under high>temperature oper^ 
ating conditions . . , increased resistance 




to thermal shock . . , and added protec- 
tion against corrosion. 

So, next time, whether you service 
your own car or have 
it done, be sure to ask 
for reliable ACs. 

Remember, there is 
a difference in spark 
plugs. 




AG SPARK PLUG DIVISION OF GENERAL MOTORS 
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NEW IN ELECTRONICS 

fCt>n[iwm^ri front 




PICTURE RADIO. New SoundScene radio from 
GE holds four photos or dippings up to 3% 
inches square: hinged pressure pads keep 
them in place. Speaker and on-off switch are 
on top; preset volume and AM tuning on 
bottom. Model P2755, $12.95 with battery. 
General Electric, Audio Dept., Syracuse. N.Y. 




KEEP YOUR EYES on the probe of this new 
multimeter, and you can read what function 
you're measuring (ohms, d.c. or a.c. volts), 
polarity, data and decimal points, with no 
danger the probe will slip off the test point. 
Probe fits in meter, too, for conventional 
readout. Model 167, $325. Keithley Instru- 
ments, 28775 Aurora Rd., Cleveland, Ohio. 






NO HANDS, or other moving parts, in this 
new, all-electronic watch. Time is shown 
digitally on a liquid crystal display whose 
seven transparent segments turn white when 
voltage is applied. Timing is by a quarbc- 
crystal oscillator, whose 32,76S-Hz, output is 
divided in half 15 times to yield one timing 
pulse per second. Accuracy within five seconds 
per month and year’s battery life are claimed. 
Walchron, $200. Wattham Watch Co., 231 
South Jefferson St., Chicago, III. 60606. 




POLICE-CAR FACSIMILE SYSTEM transmits 
maps, photographs of suspects and missing 
persons, written messages, stolen-car lists 
and other rnformation to squad cars in Bristol, 
England. Facsimile transmissions can't be in- 
tercepted by ordinary radios or misunder- 
stood. Messages are 4V^ inches wide and as 
long as needed. Equipment costs about 
$1500 per car: most of it fits in the trunk. 
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Warner Programs are Your Guide 
to Financial Security and Success 



INSTANT MONEY... 

Plastics are the wave of the future — now 
you can becoEne a part of this industry. 
Start in your spare time to build your 
own future. Imagine^ you can turn 25e 
worth of raw material into finished 
prtxfucts that sell for S3.00 You become 
a Warner distributor and reap the full 
benefits of ita over 50 years exj>erience 
in know-how and help. Three exciting 
fields for Immediate Profits . * . and ony 
man, regardless of age, eciucation or ex- 
perience c;in team. Warner methods 
guarantee your ability to mcceed! 



^!NCEJ 



NEW PROCESS... 



The Multi-Million dollar a year marking 
industry- is now within r<=^ach of the small 
independent ope ntor. Wamer^s research 
has produced a revolutioruini' new proc- 
ess which allows you to enter this field. 
The Warner method and quality is i>quai 
to the best in the field , . , and yotfr serv- 
ice (the basis of any business) ean assure 
you earnings up to $16,50 per hour in 
your Spare lime! 



BIG INDUSTRY...A.I.G.’ 

One little-known fact about the electro- 
plating industry is that there are 
5,00O,0W or more new customers every 
yearl Yet thfe segment of the me tali zing 
businei^ h only 1% of the market poten- 
tial! One small, inde|iendent operator 
(who started in his spare time^ at home) 
ran his metalizing business to an annual 
volume of $lpClOO,OCX),00 within four short 
months! Don't procrastinate.. .INVES- 
TIGATE! Find out for yourself how you 
can become a part of the *AmerkQn 
Industry Growth picture. 



SECRETS OF... 

Are you worth 525,000 00 a year and do 
you want to be your own bwss? 

WnmeKs newest shop is a unique break* 
through in the Engraving field. It is not 
— and we repeal, NCn*— direct selling. 
It is a business thiit know-S no season i*. 
yet it Is a business that will never Ijd 
taken over by the gixint corporations. In 
fact^ they wilt want you as a supplier! 
Now^ Warner makes it |)0ssible for you, 
the independent businessrmiii* to cash in 
on this once-iji-adifptime opportunitv 
ON THE GROUND FLOOR? 



Many Operators Have ALL 4 Shops . . . 



JUST A POSTAGE emp 
EPmsfuuT^OAim 
OfAU THE PACTS... 



Warntr Elictric Ccimiunvp Ovpt 
laif W, Av*-. IL 

Plitif9 Sind mm fuJi i riifdirrnilPQfii wt thi ihopi I 
hjiu* i:h«clicd b*lci#. I undvrstind thirc ks ito 

m C*H. 

n ttmirmifti n Mit»Si4in< , 

Rydbir StarncH Q En^rivini J 



A 



NAME- 



This Is y<ji4r opportiinity to own your own business — •— 
start it in your time — * — th^ WARNER-WAY 
will even help you finance it ’ — earnings can be as 
high M m per hour! EACH ONE OF THESE SHOPS 
CREATES BUSINESS FOR THE OTHER, 

OVER HAI.F A CENTURY of providing the -'tools" for 
Qyccet4 in hu^iness for thcisa who earnestly want to ^ in- 
dependent and enterpHsing. I-et US send you full Infor- 
ination without obligation. 

The WARNER ELECTRIC COMPANY, Inc, 

Dept. CS-2 0J. m2 W. Jarvis Av# •Chtcag«i» li «062€ 



nmeoopMTOUiyf 



ADDRESS- 
CITY A 
STAtt 



ZIP 

CODt- 






BUILDING PROFITS FOR PEOPLE 
FOR OVER HALF A CENTURY 



LET YOUR MAILMAN BE YOUR BANKER ! 
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HEAT 

e)<CHAHGER 



HVDROGEfy REGULATOR 



GASMIKER 

IGARBURETOR) 



HYPROGEH DEWAR TANK 



EXHAUST (^IPE 



ENG^E 



EXHAUCTGAS 
RECIRCULATION TUBE 



1972 Urban Vehicle Design Competition 



UCLA TEAM U betring thot iti hydrogen-fueled 
Gremlin X will run oway with iow-emUi»ion« honors 



I T ALL BEGAN in the summer of 1968 as 
the Clean-Air Car Race between MIT 
and Caltech (See Across the USA With 
MIT’s Electric Car, page 52J, Nov. ’68, PM). 
The race captured the imagination of stu- 
dents across the country, and in 1970 
there were over 50 entries (See, Who 
JJealli/ Won the Clean- Air Car Race? 
page 40, Nov. ’70 PM). This year, on Aug. 
9. at the GM Proving Grounds in Milford, 
Mich., more than 1000 ecology- tuned 
engineering students from 80 colleges and 
universities will puU the wTaps off 93 of 
their own creations in an enthusiastic 
attempt to help the nation, and the auto 
industryt hnd feasible answers to urban 
congestion and pollution. 

The three -day competition won’t be a 
race or a styling contest, but a hard-nosed 
scientific look at students’ solutions to 
urban problems of congestion, safety, and 
pollution. As such, the Clean- Air Car Race 
has been renamed the Urban Vehicle 
Design Competition. UVDC entries will be 
judged by professional drivers, engineers, 
and scientists on exhaust emissions, safe- 
ty, estimated consumer costs, handling, 
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When the cars are ready 
to run on Aug. 9, four of 
the teams will be high on 
hydrogen — as the fuel that 
will burn up the opposition! 



By WILLIAM L, PETERSON 




EMISSION LEVELS of hydrogen ty^tem ore checited 
in UCLA dyno lab by feam co-capTain^ Frank Lynqh 
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acceleration, braking, noise, turning radi- 
us, "parkabiiity" and “drivability.” 

As a fuel, hydrogen has gained acclaim 
in only the aerospace industry. Yet, four 
schools plan to run with hydrogen — ^the 
University of California at Los Angeles, 
Arizona State, Southern University, and 
the University of Miami. 

Weil along in hydrogen research is the 
team from the University of California 
at Los Angeles (UCLA) . Under the super- 
vision of Prof. Albert F. Bush, a full pro- 
fessor in both engineering and public 
health, team members Ned Baker, Joe 
Takahashi, Johnny Lu, and co-captains 
Joe Finegold and Frank Lynch wiU enter 
a hydrogen -fueled 1972 American Motors 
Gremlin X incorporating a liquid hydrogen 
supply system and powered by a Ford 
351 “Boss^' engine. Intrigued with the 
properties and potential of hydrogen, the 
UCLA team chose the fuel for two rea- 
sons^ the natural abundance of hydrogen 
and its clean burning. 

Hydrogen is found in all water (the 
H in H:>0) , and in all present fossil fuels 
(oil, coal, methane). It is odorless, light- 
W'eight, nontoxic, and easily converts into 
heat energy. Presently, it is commercially 
produced from fossil fuels by a process 
called steam reforming. With sufficient 
electricity, hydrogen can be produced 
with almost 100 percent efficiency by elec- 
trolysis — simply passing a current throu^ 
water. 

When hydrogen and pure oxygen are 
mixed and then ignited, all that occurs is 
a violent release of heat energy and all 



that is formed is pure water! There is no 
carbon monoxide, carbon dioxides, no lead 
oxides, and no smoke. Ths characteristic 
has fascinated scientists for years, making 
hydrogen seem an obvious fuel for the in- 
ternal -combustion engine, but it does have 
its problems. Because hydrogen burns so 
readily, it often causes premature com- 
bustion and a diesel-Uke knocking or rat- 
tling. Some solutions include cooling en- 
gine hot spots with “colder*' plugs, using 
sodium-hlled valves, reducing excessive 
valve overlap, and attempting to control 
fluffy carbon deposits by stricter oil con- 
trol. Burning hydrogen in an i-c engine 
also produces unacceptable levels of ni- 
tric oxides (NOX) and NOX is the major 
smog-builder. 

UCLA's team has solved most of these 
problems. Early in their research they 
found by flowing 100 percent excess air 
through the engine, they could reduce 
NOX levels to barely measurable parts 
per million (ppm). After researching 
several engines, they selected the Ford 
351 “Boss” engine. As Frank Lynch ex- 
plained. “It is such a beautiful breathing 
engine. It is lightweight and noted lor its 
high volumetric efficiency,” 

They installed an Impco two -barrel pro- 
pane carburetor (altered slightly to ac- 
cept hydrogen) , dropped the compression 
ratio from 11.7:1 (stock) to 7,8:1 by 
flUtng low-compression pistons, machin- 
ing out the combustion chambers, and 
polishing all edges on both to minimize hot 
spots. Sodium-filled exhaust valves and 
precision guides were substituted, and 




DESIGN FROM THE GROUND UP i» the appromch of 
Wfrtttrn Washington State College. Car o 

chassis of l^htweighf tubular cunitructiunj vi^ith ex- 
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ireme Ackerman sfeerlng for getting Ifi and of tight 
i^tf; pel /ester body ii designed In medians for 
#os)f /eplucementj and engine 1$ pro^ne^ powered 



cold, retracted-gap sparkplugs installed. 
A 32" overlap cam was iised, the manifold 
heater eliminated and the passage plugged. 
Finally, the thermostat was removed to 
permit low coolant temperatures. 

A simple exhaust gas recirculation 
(EGR) system was designed to tap off, 
cool, and reroute relatively inert gases 
back into the induction system to slow the 
combustion process by decreasing the ex- 
cess oxygen in the mixture. 

The effect of all these changes is im- 
pressive. With the EGH system operat- 
ing, backfiring and preignition have been 
eliminated. Thermal efficiencies have risen 
to values more than 50 percent greater 
than those of gasoline. Originally, knock- 
ing began with coolant temperatures of 
100° F. or more, but with the EGR cut- 
ting the intake by 25 percent, the “Boss" 
operated smoothly at 212° F. 

True, power is reduced by 16 percent, 
but as Lynch points out, “The volumetric 
efficiency of a given engine can be in- 



Wifit fGR system operating, 
backfiring and preignitian 
have been eliminated. 



creased to give maximum power levels 
equivalent to gasoline operation. Such in- 
creases can be effected by polishing or 
enlarging manifold passages (fuel con- 
densation is no problem with hydrogen), 
or by enlarging intake valves. Another 
solution is to choose a larger than neces- 
sary displacement engine. For the tJVDC 
we plan on using two four-barreled 
Impco propane carburetors just to help the 
volumetric flow.” 

Emission levels have been one of the 
most exciting parts of UCLA research. 
With the EGR system operating and a 
lean 45 percent hydrogen mixture being 
burned, the NOX levels become Immea- 
surably low — ^less than 100 ppm under aU 
load conditions experienced. Practically an 
emissionless exhaust. 

Transportation and storage of hydrogen 
is considered by the team to be crucial. 
They know' their 100- liter, “thermos- 
type," Dew’ar liquid -hydrogen cylinder 
(2 feet in diameter by 5 feet in length) 
will give only 160 miles and is not the 
answ'er, but it is the best alternative to 
gaseous storage. Exhaust-activated hy- 
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drides (hydrogen-releasing metal com- 
pounds), once-promising, are not yet 
capable of producing enough demand 
hydrogen. 

Then there is the fiindenburg syndrome: 
The team feels that people unnecessarily 
fear hydrogen. They argue that hydrogen 
will not autoignite as readily as common 
propane. The team refers to hydrogen 
“dumping” tests performed by NASA on 
the Califomia desert, and underlines the 
conclusion that although hydrogen flame 
velocities are higher than those of other 
fuels, it will not detonate even when 
completely mixed with air at perfect 
ratios unless it is compressed or touched 
off with a blasting cap. The Hindenburg 
did not explode, it burned — and that is a 
great safety difference. 

Overall automobile safety is a big part 
of the Milford competition, and the team 
feels it is ready. Although its internal 
passive restraints are not certain the 
UCLA Gremlin will have a heavily padded 
interior to cushion the forgetful passen- 
ger who does not fasten his seat belt. 
Outside, the team will use foam-backed 
energy- absorbing body panels, a five-mph 
barrier device, and a roll cage extending 
through the roof to cleverly form a lug- 
gage rack. The liquid hydrogen tank will 
occupy the usual fuel tank position and 
will utilize the passing exhaust flow as 
a heat exchanger to help vaporize the 
liquid. 

One of the team’s strongest reasons for 
converting to hydrogen-fueled vehicles is 
economic and sociological. The petroleum 
industry, producing fossil-fuel hydrogen, 
could survive the changeover by gradually 
altering its refineries and distribution net- 
work for production and distribution of 
hydrogen as demand increased. Adjust- 
ment by the automotive industry 'would 
merely result in a slightly modified engine 
in a slightly modified vehicle. 

But the best reason for considering 
hydrogen comes from L.D. Conta, dean of 
engineering at the University of Rhode 
Island, when he says, “Regardless of what 
is done to develop substitutes for in- 
ternal combustion engines, at least 100 
million more (i-c) engines will be built 
over the next 10 years, and the kind of air 
we breathe 10 years from now 'will depend 
more on how these engines are built 
(fueled) than on anything else we might 
do in the vehicle propulsion field." 'fr * 
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GENERAL m ELECTRIC 



So dependable, 
it even has a 
50-year guarantee 



Completely silent, endlessly smooth-working— 
the ideal, do-it-once permanent replacement for 
noisy, fast -wearing click switches. If your SUPER 
SWITCH should fail for any reason in normal home 
use within 50 years of purchase, just return old 
switch to us and we’ll mail you a free replacement. 
Standard or lighted handle (for bathrooms, stair- 
ways, etc.), for single or two-switch circuits. In 
electrical departments everywhere. Send coupon 
for more information and FREE booklet of wiring tips. 



Free Do-It-Yourself Wiring Booklet 

Wiring Device Business Dept., General Electric Company, 
Providence, R.(. 03904. 

Please send me your lllusiraled booklet, "Handy Tips about 
Electricity and Wiring "and more SUPER SWITCH infonmaiion. 
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exactly as shown on the label. 
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WD'40 the 
0 r i g i n a i 

multi-purpose 
$pra/ that makes 
anything that works 
— work better. 

It will lubricate all mou- 
ing parts ... sliding doors, 
drawers and locks. 

It will penetrate to free rust "fro- 
zen" or corroded bolts or sticky 
mechanisms. 

It will protect metal from rust and corro- 
sion and provide fine lubrication. 

It will dry out motors, electrical systems wir- 
ing and breaker points. 

MAKES LIGHT OILS OBSOLETE 



YOU HAVE 
FOUND IT. 



for a SAMPLE and free brochure 



send 2B(i in coin to 

WD-40 COMPAIVY 



S390 Napa St., San Diego, CA 92tiQ 
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"fveM 
complanls 
with other 
brands of 
gasofine. 

Nevera 
complaint 
with Shell” 



Excerpts from an intermew 
with Jim Herlinger. A man 
who knows cars^ races them. 
anti believes in Shell gaso- 
lines. 

SHELI: What do you do for a 
living, Jim? 

HERUN6ER: Vra working at 
Hewlett Packard. I’m mar- 
ket manager for systems 
sold to the auto industry. 
SHELI: And in addition to 
that, you race? How long 
have you been racing? 
HERLIHGER: Since 1964, when 
1 went through SCCA 
drivel's school in a Porsche 
Speedster. For one reason 
or another, mainly expense, 

1 gave up on the Porsche and 
got in the Formula Vee just 
as the class w'as getting 
started. I ended up the 
Northern Pacific Champion 
a couple of times, San Fran- 
cisco Regional Champion 
once. Went to the National 
Championship with the car 
twice. In the National 
Championship they take 
the top 21 drivers out of 
3,000 Formula Vee drivers, 
so that’s kind of a prestigi- 
ous thing — to be invited. 

SHELI; What made you take 
up motor racing? 

HERLIHGER: I’ve always had 
an avid interest in automo- 
biles and have been playing 
W'ith cars in one form or the 
other since I was 13 years old. 

SHELL: I see you have also 
been racing dune buggies. 

Do you still do that? 
HERLIHGER: I still own one. 

I haven’t been racing it. 
We've raced in the Mexican 
1000 several times in 
Baja, California. That's 
really an adventure, Baja — 
untouched territory. You 



really get out of the w'ay and 
off the beaten track. You 
follow’ a prescribed route 
and they make it as tough as 
they can. That's always been 
fun. But this year I’ve 
decided to go a little faster 
and I bought the Brabham 
BT-8 which is a two-seater 
sports racing car , very much 
like a Can-Am car, only a 
little smaller. We’re putting 
a six-cylinder Porsche en- 




"This is me with my F*nnula Vee* 
SCCA rales stipulate that a F&onula 
Vee ia m siagte seat, open wheel raeir^ 
car based on Vqlkswageii 1200 sedan 
components with restrictive specif Ica^ 
lions that emphasize driving ablLity 
rather than desipii and preparation 
of the car.'' 

gine in it. On a road course 
it should be able to reach 
160 mph. 

SHELL: Do you consider your- 
self an expert on engines 
and thin^, transmissions? 
HERLIHGER: Reasonably so. 
SHELL: Do you do your own 
w’ork on the race car? 
HERllHGER:Yes,Idoallthe 
chassis work and transmis- 
sion work. I do need some 
help with the engine. 

SHELL: Have you owned any 
other foreign care? 
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HERIIHGER; This will be my 
second Porsche and probably 
seventh or eighth German 
ear. Lots of Volkswagens 
and Volkswagen buses. 
SHEU: Do you have pictures 
□f those cars? 

HERIIHCER: Some of them. 
Not too many pictures of the 
passenger cai*s. (Ed. Note: 
Some 0 / Jim*s own pictures 
are shown here.) 

SHELl; I undei'stand you 
ili'ive quite a few miles in 
your persona] cars. What’s 
your estimate? 

HERUNGER; I have a Pontiac 
and we drive it about 15,000 
miles a year. The Poi'sche 
we drive 20,000 a year. 
SHELl: What brand of gaso- 
line do you use most often? 
HERLIKGER; Most often I use 
Shell products. 

SHELL: Why do you use Shell 
so much? 




"Vve ^wned fwven or eJjfKt Genviao 
CAFS> lots of Volkswagens anti Volks- 
wagen buses.’' 



HERUNGER; I’ve always been 
liappy wdth Shell products. 
When I first got out of 
school 1 applied for about 
five credit cards and Shell 
was one of the two that gave 
me some credit. lt*^sbeen a 
good relationship. Pve al- 
ways used Shell products. 
I've been happy with the 
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products. The local dealer 
here is probably the best sta- 
tion I’ve ever encountered. 
SHEU: How about the per- 
formance of the gasoline? 

Do 3 *ou have any comments 
or experience with that? 

Or any comparisons? 
HERLIHGER: You know it’s 
hard to judge relative per- 
formance in a road car, but 
I’ve never had any com- 
plaints. Fve had complaints 




"With mf older ear, 1 was Northom 
Faciftc Champion in 1^67 and 1968/' 



with other brands of gaso- 
lines. Never a complaint 
with Shell. 

SHEU; No trouble with Shell? 
You've used Shell in most of 
your cars and been satisfied 
with it? 

HERLIHGER; I’ve probably 
used Shell in all my cars at 
one time or another. 

SHEU; What gi'ade of gaso- 
line do you usually buy? 
HERLIHGER: We use Super 
Shell in the Poi'sche and 
Regular Shell in the Pontiac. 
SHELL: Would you recom- 
mend Shell to a guy with a 
spoils car? 

HERLIHGER: Yes, very much so. 



Askour 

customers. 

Shell products 
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QUESTIONS ANSWERED 

APPLIANCE 

CLINIC By PAUL MANN 

Sh-h-h-h 

Wliat can / do about a terrible clatter 
tHat comes from out KitcJienAid Superb a 
KDS-Ifi dis/iwasfter when it runs? Other 
t/uin th.is, the machine works perfectly , — 
Peter Pearson, Birminghamj Ala. 

You have to appreciate that it’s tough 
for me to pinpoint the cause of noise with- 
out examining the appliance, but I Looked 
at this machine and found that the main 
solenoid and drain valve are mounted di- 
rectly on a metal frame. This provides a 
solid metal path for sound. Try loosening 
the mounting screws and inserting small 
heavy cardboard shims between the sole- 
noid and frame. 

Sputtering spray iron 

I otyu a Westingkouse Steam-N -Spray 
iron that has started to spit and sputter. 
Why? — Haj/mond L, Early, MloamfLeld, N.J. 

The temperature is either excessive, 
internal parts have become coated with oil 
or grease, or the soleplate steam cavities 
aren’t coated sufficiently with wetting 
agent. What do you do? 

First, dll the tank about half full of 
water, turn the control to linen (dry) 
position and let the iron heat in a hori- 
zontal position for one hour. This will get 
rid of any oil or grease that may be caus- 
ing the trouble. 

If this doesn’t solve the problem, mix 
a quarter teaspoon of sodium silicate in 
eight ounces of water and steam this 
through the iron with the iron set at its 
lowest Steam setting. Be sure you do not 
operate the spray mechanism with the 
sodium silicate solution in the tank; allow 
the lank to drain thoroughly — that is, 
make sure that all the sodium silicate solu- 
tion steams itself out. 

Sodium silicate can be obtained in a 
hardware store or an appliance store 
where steam irons are sold. 

Finally, if the problem persists, the 
thermostat probably has to be recalibrat- 
ed, though 1 doubt that the trouble lies 
here. But if it does, a temperature check 
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of the iron should be made to the speci- 
fications for your model. 

Dragging hair dryer 

J have a model 202 Oster air-jet hand- 
held hair dryer that is about 10 years 
old. For quite some time the motor has 
run as if it were under an unustuil sfmin, 
I’ve also noticed a reduction in the out- 
put of air. 1 have oiled the unit, but that 
doesn^t seem to have helped. Do you have 
any suggestions ? — ^JVora Sue Collins, f?n- 
field, N.a 

You’re on the right track with your 
remedy, because the one major cause of 
trouble with simple hair dryers is lack of 
oil in the bearings. 

However, to be sure that oil-less bear- 
ings are the problem in your case, spin 
the impeller with your finger. If it stops 
after only a few turns or doesn’t spin 
freely, get an oil can that has a long, 
thin spout and fill it with a lightweight 
household oil. 

Put a couple of drops of oil on each 
bearing and turn the motor on for a few 
seconds to get the oil inside the bearings. 
Apply another drop of oil and do the 
same thing. 

If the bearing is very dry or dirty, you 
may see oil come bubbling back out of 
the bearings, and it will look black. This 
is okay. It means that dirt is being flushed 
out by the oil. Wipe off the dirty oil and 
continue to apply the fresh oil, a drop or 
two at a time, until the bearings hold 
the oil and the hair dryer runs without 
drag. 

Care of nonstick appliances 

Is it really necessary to use special 
utensils with Teflon coated appliances? — 
Mrs, Cynthia Brock, Atlanta, 

By “special” utensils 1 take it you mean 
such things as rubber, wood or Teflon 
coated spatulas or spoons for turning or 
mixing food in nonstick appliances and 
pans. The answer is no. This is a miscon- 
ception. Teflon is soft enough to be 
damaged if you dig into it with a metal 
utensil, such as a spatula or fork. How- 
ever, if you employ a little care in handl- 
ing such utensils, you can use them. 

No heat m the warmer 

Our Tappati Gallery range has a umrm- 
fPtea«e turn to page 42F) 
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TOM McCAHILLsays;“lf your 
pay check’s thinner than a 
10 cent hamburger...fatten it up 
by earning extra money 
repairing appliances.” 






^\■hcn a lellow tell,'? me his n-allet's 
in about the same shape as my hair, 
I know how he feels. Salaries arc 
like $50 Cinibbean cruises . . . they 
don't go very far. But I know one 
way a guy with get up and go 
can make himself some real 
money , by learning Appli- 
ance repair. 

Earn $5 to $7 an hour in your Spare time, 

NR I has a low-cost, home study plan that covei^ 
ev^ry type of Appliance repair in detail. Even if 
you're all thumhis and don't know a soldering iron 
from a steam iron, NRI can lead you through the 
cour^ one step at a time. Before you know 
it^ youll l>e servicing electric appliances for 
cokk hard cash* 

The lessons come to you fully illustrated 
. . , and the NRI stall of experts gives you 
more personal attention than you^d get 
in many classrooms. You leam 
hasic electricity and how to 
u-se test instruments, at 
your owTi speed. The 
course covers the electri- 
cal and mechanical opera-' 
tion of every type of appli- 
ance from toasters and coffee 
makers to dishwashers; from 
vacuum cleaners ami automatic 
laundry equipment to air conditioning and lefrig- 



crators. They everi show you how to fix farm and 
commercial appliances and small, one-lung engines. 
Their staff of €K|>erts work with you every step of 
the way, NHI even includes a professional Appli- 
ance tester in the low tuition k 

Turn off the TV and learn at home in your 
spare time, the easy NRI way. ^ ^ 

You won't make a buck off the 
boob tube, but you can make a 
bundle in the Appliance repair 
field. {If you're really out to 
learn, they've got a special 
course on air-conditioning 
and refrigeration repair, 
too.) 

Even if you can't wire a plug, NRI experts 

can teach you all you need to know. 

Thousands of guys like yourself have 
studied with NRIt and they all had one 
thing in common. They were looking for 
a way to leam a new skill that would pay 
off. The Appliance Division of NRI can 
teach you that ski lb Just send in the 
raupon belowr for the free catalog that 
gives you all the details. Send it today 
and they'll have the book in your hands in 
no t ime. Then, itll be up to you. No sales- 
man will call. The only knocking you'll hear 
will be opportunity* 



Grab this FREE BOOK 
and see 




NRI TRAINING 

3^9 Wisconsin Avenue, Wastiingtofii D C. 2001 S 

Send me the free book on Profesaionai Appli- 
ance Servicing, NO SALESMAN WILL CALL 

Name . ^ Age , ^ . 

Address ^ „ . 

C^ty Stale Zip 

Ac<^redited Member National Horne Study Council □ Check lof lads on Gl Bill 



6000S2 



AVAILABLE UN DEB NEW GJ BILL 
ir you ««rvtO Jaouiry 31, iS56 

qr are jn Chech Gl line 

below. 
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APPLIANCE CLINIC 

fCantmued from page 42D) 

ing shelj for keejnng food loarm until 
uje're ready for it. That’s our problem. All 
b^irners work^ but not tbia s/ielf. It doesn’t 
get u>arm nor doea ita indicator ligitt come 
on. Wbat do you tbin^ ia ujrongf? — ^Jobn 
C. Woodujortb, LflTiainy, Micb. 

Obviously, this is a localized condition 
or none of your burners would be work- 
ing. Electric ranges are \dred with a 
three -wire cable consisting of two 220- 
volt mains and a ground. If you look in 
back of your range you may spot this 
wiring. You’ll see three terminals. In most 
installations, the two outside leads are 
“hot.” and the middle one is the ground 
connection. 

If anything were wrong at this point, 
nothing would be working. However, the 
warming shelf, which is turned on and off 
by a switch, has an element beneath it 
that is “fired up” by a lead coming off a 
main lead. Most likely this wire is loose or 
has burned off. although it’s also possible 
that the switch controlling the element 
is defective. 




SKEETER 

SKAT 

NEW . . .ELECTRONIC 
MOSQUITO REPEllER! 



Drivtt Hnv bkodthimy ItmilE 
\tm^ do ml bbtL Hny witb ffHty, 
tfidiv. mimEv I4id iprtvi tint Imw 

to b« rtoubM. Pirttct Itr 

camphii, fsbini, huirtini ind mihm «nti«4f 



teinriftin 



EFf ECTIVC HAPddE BETWEEN 3 TO E FEET WITW 
ORIGINAL eATTEBY LIFE OF UP TO 100 HOURS 
SOLD WITH MONEY BACK GUARANTEE 



If not ivillE&le iNroiigh your looil iport- 
ifig floods doalBFp »fid $9^S5 eh«ek or 
mon«y ordtr^no Add 

5% »let tax. 

Sports Alliance, Inc. 

12016 Wl tSMlFIL BLVD. LOS AIMGELES, CALIF. 3 f| 0?6 
IJI 3 I gTgi -9603 
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porta-pure 

PORTABIE WATER PURIFIER 

completely SELF CONTAINED 
HEUSABLE^DELIVERS UP TO 20 
gallons at S MfN$. A PINT 
RAW 




Wat«r i n 




Water H 
Out 



$ 4 it-catmimdHNfi|ln only 6 Euncts-|Oti ley- 
wAin. CirfY it in yOiiF podcft . . . huntinE,tisii- 
til, aifipini; %rm ZD-IO pK sf tAirtiliiii dm, 
puFt mttr; iieihiii| tbt h mtdid. Sftt up in » 
cniidT wtitTCYir you ntfi it Dtirors tN 
purtd vnlfrf from mn iIh moft polliilHf tourn 
of lr«$h Wirt If. RtfMVH pirBitic bodits^ widt 
mftpriif, HdifTHiTi, unpondef volidt, htrndul mm- 
triK Hid bilb biettfio. Riifmw on oisjtctHifi' 
ibk ititos ud odors. 

PURir lES WATER 6 WAYS- SEPIME NTATiDN 
F li rn ATION, ADSORFTlOAd, DlSINF ECTlON, ' 
DE WIN£ R ALIZATIOIM 

If not Available thraufh your local ipon- 
Ine goodi dealer^ levtd S9.SS chack or 
znqitey ordar-no C«Q^D/f-Caltf » ret^ add 
tales tiK. 



Sports Alliance, Inc. 



IZOIE WILSMIHt BLVD., LOS ANGtLtS. CALIF, tOflJS 




Maintenance tips 

• When you disconnect wires on a timer, 
! switch or whatever, mark them so you know 
i where they belong. Small swatches of ad' 

hesive tape marked by a ballpoint pen with 
; the terminal number, letter or a coda of your 
own will work nicely. 

• Want to save your fingers? When you turn 
a motor pulley or test drive-belt deflection, 
such as on a washing machine, pull the plug 
from the wall first. People have gotten their 
fingers mashed when a machine accidentally 

' started. 

• In an appliance workbench setup, where 
you'll be working with electricity, remember 
for your own safety that the floor must not 
be grounded- — ^that is, of cement or earth. 
A dry, wood floor is a good insulator as is 

I one that's covered with either vinyl tile or 
linoleum. You can build a wooden platform to 
stand on. ★ ★ ★ 



fr you hmvm m quBtCJon mbout >ny jppJ/«RC«, s«nif 
it to AppManco PopuJar Mocfianfc^, 224 lYoit 

S7fA SLi Now Ydrb, H.Y^ 10019, SofFy, but ^attsFa can- 
jiot b# airiwtrod /ndfvIduaRy. Howovor, pi^oblomE of 
wrdflit fntoroit wfji anEW«r«d fn Ma columo- 
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Not too big for 
your britches. 




New Kodak 
pocket Instamatic 
camera. n 



0 



How to Start 



•• * 



Your Own Business 



St^rt A fepcftt CASH huvlnm 

Ip yauf bm^meni or AArAAc. Lmrfi 
i<» an hour lit yoitr tpare* 
ilmr! txcvllcnt prohtaln law 
jihiarp^alBjt hufllaexi! Apto- 
maclit Futey Saw Filler, easy 
to oCN-ralf. II let comblpt^ 
tlon iawt, litrtd, biiid, 
and circfMlar Iaw*. No am* 
perleniTF amlrd. H. C. 

DeilH>Tt wrote iia: 
t ftol mj Fo-ley Filer 3 
Afto# 1 Aver-» 

aAcd 4W «awi rach da? 
■inre I itirlrd." 

E^erj law you •harped 
1>rlnA.a you more cui* 
I mi ted • two^car AaraAe 
Afid have Bill the worJe I can dp/* 
write! Charlei II. Smith, 

FREE BOOK 

Shows How to Start 

Fut ollHl bdokl^t l€lls y'Qu how to slut m sjumime huHiKso 
UUfflodlately; Iww to eel aew busloas, bdw tb Advtrtiie. Hush 
coupoa now; eel ^-Money FikTs" aod ddmfls ^ 

OO l^ASV Fmymtiil Plim. Ka f^nimaii will cUL > 




Send laupon for ftff BOOK Woncr ftoking feett ; ^ 



FOLCY MAKUfACTURIN^ CO. 

616^2 FtAmy Btdg„ M infieapolif , Mkin, S&418 

S*nd FREE BOOK— "P#Dnoy Makini Ftetl*\ 
and Tifno Payiuont Flan, 



Nam*. 



AddfOSS- 



JOCK ITCH ISNTSOIIIETIIMG 
TOBETBEXTEDUGHIUi: 



I 

I 

I 

I 

; 1 



Bat 






J(H;k hrii iv a rtiiipiu^ iniVi limi. 

U i'ilri }M*riHTir 

h ran lurk <~\rn |}inii;ih 

vnii iry till iiiuniirr nf ‘ Tciiinlir^*^* 

Irmii Iratn jui^ujer lo |H"intlriim jHU. 
Bill you ran p*\ fii^l rrlirf i^ilti 

Cnirx^. llir N|iravMiii nirilirdtrri |umi!rr 
^iprri)ic-ailv nunh' Urll^fil Jin k Ilrli, 
("nirx MM»lhr> ilrhv« iirilaniiMf ^kiii. 
Ctishinn-H iiguin^t fiirthiT imtalintu 
ArnI aii'it^rli^- |w:^r>piralinii 





l^i^AY-b^ 
^Ovvr.'f:3i ' 



(dll iiiijinrldnl Idi hir in ihe^nmlK 
til jiu'k llrh I iiiigi — tinea CTiiriT-K 
It' nirilii-dthm dirertU uuark^ 
'-iJM'rpliNe liingi^ Anri iM-riiiir-e vnii 
-fprii) (Inirxtm. you ran redi li inio 
|iiirri‘ln*;£r1‘;U pldi i> diiii iriri llie 
^tin;^ or Inini nf nihUiiig, ^lalihin^. nr 
t-mt^arin;;. Si» riithl J^n-k Itrlj .'-rritmsly 
(aiiiJ ln-l|» krr|i it inmi rcrurring) 
ilh rnnlill". J^nnrllill;: ( ^nirx. (illsir- 
aiilrrri In uorl ipr vntir inmiev ktek. 



CRUEX, THE MEDICATED SPRAY SPECIALLY FORMUUTED TO FIGHT JOCK ITCH. 



J3ivjj.i.&n fennwalt C orfp&f * i ion 
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SEPTEMBER 



Preview 






QUICK-CHANGE IDEAS FOR 
EASY ENTERTAINING 

Dozens of ways to spruce up a not-so-finished base- 
ment — ^transform it into a home movie theater, build 
low-cost serving tables, add hi-fi^ — all at low cost- 



PM’S VERSATILE PIANO BAR 

We’ve designed this unique piece of furniture 
for party fun, but when the party's over 
it stores and serves as a buWet under 
wait-hung shelves in any room in the house. 




THE GROWING THREAT OP 
SOVIET SEA POWER 

Coming up fast as a naval power, the Russians have 
already outstripped us in some ways. Candid assess- 
ment of the Russian fleet — and where it leaves us. 



YOUR FIRST ELECTRIC CAR 

You may rent — rather than buy — an electric car in 
the future. If you're not sure you want one. you can 
drive before you buy. One of the largest car-rental 
companies is studying electrics as rent-a-cars. 




TERROR IN THE SKIES 



A PM reporter tests security at several of the na- 
tion's largest airports and tells what he found. His 
interviews with air travelers reveai that most 
would not object to being searched before boarding. 



What you need to know to pick the right four-channel 
sound system • Inside look at how television puts you 
on the 16th green ■ Mini-Hawk, a slick little home- 
built airplane • Driver’s report on Renault 15 • Howto 
build a modern hall dock, sofa and stack-cube furniture. 

Buy it on your newsstand. Belter yet, moke sure yov'fl keep getting 
this kind of exciting fare. Send this coupon with your check toi 




POPULAR MECHANICS 

250 West 5Sth Street 
New York, New York 10019 



Nime 

AddrwB 



Please enter my subscription for Q 1 yr, $5 or Q 2 ytS. $9 

(Please print) 



City State Zip 

Payment of y . enclosed, □ New □ Renewal 

On new subscriptions, first copy wilt arrive in about 8 weeks. 

(Above prices apply In U.5. and Poasessions only, Canada, 

add $2 per year. All other countries, add $4 per year) WPM2H1 
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Who’d have 
thought I’d make 
so much money 
without going 
to college? «■ 

I Still have to pinch myself every lime I see my paycheck — 
it seems too good %o be tfut I 
Especially when [ remember how sorry everyone felt for 
me because I couldn't go on to col Tege/ 'Without college, ifs 
a loosing battler they all said. 

Well the college boys left for school, and I found a job^ 

I worked hard. Ido. but never made it big. 

Then I happened to read an announcement like this..p 
about the exciting job opponuniiies in Electronics- 
I discovered that with proper training I could qualify for a 
job in many of the fields where the action is today , . , 
computers, medical science, pollution controL radio and TV 
broadcasting, to name just a few. I found out that once I 
had some experience, I could earn $1 2,00Q a year or more , . « 
the kind of money any college rnan would be proud of. 

Most Important — I realized how easy it would be for me 
to get this training, flight at home. In my spare time. , 

With a home- study course from Creveland Institute of 
Electronics. 

It looked like a terrific deal, so I enrolled with CIE . . . and 
did I learn fasti Tm happily employed in Electronics now. 
earning good money in a career that means something. If s 
all so unreal that every once in a while I have to pinch myself, 
VHTrthout college, I never thought I could do it. Bui, lhanks 
to CIE there are now some college guys who envy me ! 




This composite story is typical of hundreds told by CiE 
graduates who are now enjoying exciting new careers in 
Electronics. 

Send for 1 FREE BOOKS 
So find Out for yourself. Ask for ClE's 2 FREE BOOKS^ 
"'Succeed in Electronics" and "How to Get a Commercial 
FCC License."" They describe the oppoftunities open to men 
with electronics training and show you how Cf E courses car» 
prepare you for a meaningful, rewarding career in the 
Science of the Seventies. 

Both books are FREE. ..at no cost or obiigation. Send 
for them today I Mail reply card or coupon to CIE now . . . 
or write; CieveJand Institute of Electronics, 1776 E.17th St-, 
Cleveland, Ohio 44114. 

APPROVED UNDER N£W G>L BILL 

All CIE career courses are approved for full tuition refund 
under the new GJ. Bill. If you served oh active duty since 
January 31, 195b, Or are m service now with more than I BO 
days of active duty, check box for GJ. Bill information. 



Cf£ Grads Report Success 




"My CrE cnur» gave me ihe 
technology! needed to under- 
stand many of the electronics 
concepts I never dreamed I 
could learn, rm already earn- 
ing 30% to 40% more than t 
could have without my CIE 
training,"'^ 

Joe Ferry^ Cambridge, Mass. 
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"CIE W3i undoubtedly the best 
inveatmervi I ever rpede. Using 
my electronics rraining. I 
started $ervitir>g two-way 
radios and now own my own 
business. Thanks to CIE, J"m 
much better off tinancially end 
feelly enjoy my work/" 

Ed Dkilar>ey, Sconsbluff, Neb. 



I i Clavaland ln«U«u«;* 

I B fcS of Eigctnartipa 

j 1 yyB Efl&c 1 Scf&ot. Cle veiarvd, Ohio ^^2 11-4 

I Please send me 2 FREE BOOKS desoribirvg opportunities 
I in Bectronics and how to prepare for them. 

I 

1 Nama^^ 

I (P 1 »H print) 

Address — 

I Ciqr 



Slate. 



Zip. 






t 



Vetorana enct Servicemen: 

Q Check here for G.t. Bill inforrnation. 

AeerKhled NttioMJ H^irw Study Cuuneii 
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SOLUTIONS FOR MECHANICAL HEADACHES 



AUIOMOBIU CLIIIC 



BY MORT SCHULTZ 



Floundering engine 

I have an aggravating problem tenth, a 
Ford Torino. I’li be driving at normol 
speed when the engine will quit os if it 
had run out of gas. After a few minutes it 
will starts but soon the same thing will 
happen. Can you help? — AJ. Jlobcrts, 
Uochester^ N.Y. 

You haven’t given me tmich to go on, 
but let’s try it If the engine just shuts 
down— bingO“Without so much as a sput- 
ter, look for a kink in the fuel line where 
it comes out of the sending unit at the fuel 
tank. Some models came from production 
with lines longer than needed, leading to a 
kink at the connector. You may have to 
shorten the line to make sure that it stays 
straight 

If the engine sputters before it dies, 
suspect a short in the secondary wiring of 
the ooiL 

A solution to every probtem 

AUatD me to share an experience I had 
with my 1970 Chevrolet Malibu with 350- 
cu.-in, VS engine a?ul Ttirbo-Hydratnaltc. 
The car, bought new, has been driven J5,- 
000 miles, From the first day, the engine 
wouldn’t idle properly, even after tune- 
ups. The transmission shifted late and 
unpredictably. .And when it did shift the 
jolt was severe. 

After two years of tolerating this non- 
sense, 1 teas ready to trade in the car 
when a sharp mechanic at o sertHce sta- 
tion found a vacuum leak in the carburet- 
or- to-transmission line. The car now 
runs beautifully, 

1 wonder how many poor owners suj^er 
with a similar problem spoiling the per- 
formance of a car that costs several thou- 
sand dollars? — Robert loipo^, Miami 
Beach, Fla. 

Thanks. You (and that sharp mechanic) 
certainly have put other car owners on 
the right diagnosis of a tricky problem. 

Try it— you'll like it 

Both of my 1972 Mercedes-Benz auto- 
mobiles— 2W SE and 350 Sir— have squeal- 
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ing noises when the disc brakes are ap- 
plied, My dealer says it is normal. Can the 
trouble be corrected ? — ^I>r, Fred Choson, 
Torrance, Calif. 

Disc brakes are known to do this on 
many cars. The squeal is caused by the 
hardness of the pads. If softer pads were 
used, they would wear out faster. Some 
service shops I know have been successful 
in quieting the squeals by removing the 
pads and applying a product called Brake 
Silencer, which is made by Kent Industries 
of Cleveland. 

Power politics 

I bought a new Dodge Denton in 1971 
that has now been driven €000 miles. In 
that time, the power-steering unit failed 
three times. Twice a seal went bod and 
started leaking; the third time, it was the 
reservoir. Each repair lasts about 2000 
miles, but the dealer refuses to install a 
new unit. Is he justified? — Robert A. 
Krieg, Valley Stream, N.T, 

1 can’t understand his attitude. By this 
time he should have concluded that the 
unit was improperly machined to begin 
with or has some sort of surface warpage. 
You should demand a replacement You 
may have to write the Chrysler New York 
Regional Office in White Plains, N.Y., and 
have it referee the dispute. 

When partially emp^ equals full 

I have been having trouble with the 
automatic transmission of my 1967 Buick 
Wildcat for years. Fluid is thrown out the 
breather pipe. I thought that maybe the 
transmission urns running too hot, so I in- 
stalled a transmission oil cooler, but that 
hasn’t helped. What can I do? — Ch. Strom, 
New Fngland, NJ}. 

It's possible that a malfunction exists in 
the transmission, such as a stuck priming 
valve, but I doubt it. The two main rea- 
sons for this problem are a plugged filter 
on the valve body and overfilling of the 
transmission. Put in a new filter if it hasn’t 
been replaced for some time. 

More important, you should consider the 
(PleoM turn to page 4S) 
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This^200 ditonograph-yours foronly*88. 



Haw weaf Ihe Heuer &elf-windir>g chronograph of 
the Parn«ilt Joneft— Vicofoy Racir>g Team lof 
SH8. This IT'^jewel watch/ stopv^atch fealures: 
stain te95'Steel water-resistant cas^, tachytneter 
twzal, seif-wjnding movenHtnt, date window^ 
recording register from 0-12 hours with a 
second sweep hand, ^ 

Heuer is the official timing instrument at major ^ 
imemationaJ races including the U.S, Grand Pri^ i 
and Sabring 12-hour Endurance Race, To get this ] 
£200 watch with gilt case, tust sand 1 Viceroy 
certon end flap and $d8 to: 

PametM .^ona* 

Vicaroy-Hayaf Chronograph Offer 

io« lOM 9 

LoulaviHav Kerrfucfcy 40291 

O Check O Money Order □ Master Charge 

D BankAmericard 

AOCT. WUMOin 



NAME, 



Pl 4 ft 9 A s w4*Nt Tor d«i|v«ry. Void Wh«r« tu*4. prvhlbiltd m rtilrhdfd. Qf|»r OKpkrao 31, wz 



•P tTTJ, IHOiifH 1 wlltlMiSOH fOUCCO COW 



17 tug. "tar,” ^ .2 mg. nicoiine av. per cigaretfe, FTC Repon Aug. 7t 




AUTOMOBILE CLINIC 

fCowiinticd from, tnwe 46) 

way the tranawuasion fluid has been add- 
ed. When you dieck the fluid level, it 
should be at the full mark on the (hp- 
stick, but only after the transmission has 
been warmed to its normal operating tem- 
perature of lflO“ F. This requires at least 
15 miles of highway driving. If the trans- 
mission is not being checked under these 
conditions and fluid is found to be below 
the FUtx mark, you will be ocerfiUing the 
transmission by raising the level to this 
mark. Check with shift lever in park. 

If the transmission is being checked 
without being warmed up — ^that is, at a 
rown temperature of 70* F.—the fluid 
level should be Va inch below the a»d mark 
on the dipstick. If fluid is required, do not 
bring up the level beyond this point 

Believe it or not automatic transmission 
fluid in your Buick needs this much space 
to expand as it warms up. 

Searching for a hot spark 

I have a 1B6S Chrysler Mete Yorker with 
a d40-ctt.-tit engine and four- barrel Hol- 
ley carimretor. Would it be possible to 
adapt the elecfTome tgiUtton system being 
ojlfered by Chrysler for its 1972 449-cu.^m. 
engines? — Dr. Louis F. ^tigliani, DeKolb, 

ni. 

Yes, you can do iL A good Chrysler 
dealer can give you the details. 

Insidioiis injector 

The car is a 19^ Yotkewagen faethaek 
with fuel-injection system. Gas is yetting 
info the oil, forcing me to change oil three 
times os often os called for by the manual. 
Why? — W. Hudolph, Warren, Ohio. 

For one thing, one or more of the four 
injectore may be malfunctioning. A little 
particle of dirt may be preventing an in- 
jector from dosing completely when it*s 
supposed to. Fuel, under great pressure, 
may be pushing itself into the crankcase, 
diluting the oiL Other possibilities indude 
excessive fuel-pump pressure and a faul^ 
injector-system pressure regulator. Unless 
you have somehow voided your war- 
ranty, how come you haven’t asked a VW 



dealer to correct the trouble under the 
terms of the two-year or 24,000-mile war- 
ranty? 

Gassed out 

I have a 1970 OldemohUe 98, When t fR 
the gas tank, gas runs out if J park on a 
htU until the gauge dropM to three quarter* 
full. Cold or hot weother is not a foctor. 
Can this be corrected?— W,C, Brenneisen, 
Corapolis, Pa. 

I’m surprised it 11080 ^ been. Ihe firat 
thing to ^ determined is where the gas 
is coming from. Is it comiiig out the flUer 
neck? If so, you may have a defective gas 
cap or tiller pipe. Is gas leaking from the 
fuel tank? If so, a grommet into which the 
fuel and return hoses fit may have broken 
loose or the fuel tank sending unit which 
sits on top of the tank may not be seated 
properly. Perhaps the gasket beneath the 
sending unit is defective. 

Service tq>s 

• 1972 Ptymouth Ouster owners; To keep the 
tail-Jamp socket and bulb of a 1972 Plymouth 
Duster from falling out, have your dealer add 
a screw to the base of the housing below the 
socket. The fix is outlined in service bulletin 
08^J9-72C. 

• Volkswagen says that wet weather start- 
ing problems with Beetle models may be 
caus^ by arcing between the braided, green 
vacuum hose from the carburetor, and the 
terminal on the ignition ewritch side of the 
coil. Push the hose away from the terminai 
as far as possible. The hose is stiff and 
will stay where you place it. 

• 1971 Gamero owners; If you don’t believe 
you’re getting sufficient air from the aircon- 
dittoner ducts, you may be right. Situations 
have occurred where Vega alrconditioner 
blower motors, which look like those of the 
Camaro, have been installed accidentally in the 
Camaro. The Vega motor revolves in the op- 
posite direction. 

• Ofcftntobtle warns that when you install a 
battery in a '71 or *72 Model 88 or 98, you 
should make sure that the left-front park- 
lamp wiring harness Isn’t acctdet^ily caught 
beneath the battery. 



COT A MOBlfM WITH Y04f« CAA? Ask Mert obovt it. Swid your quMtlon to Auto 
Clinic, Potntht Meeberafes, 224 West 57th St., Hew York, N.Y. 10019. Lettofs euiiKit be 
flwswat a J imfhridiially, but praUams of gononil intorect will be pwblldied in the eelvmn. 
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Dodge. The only all-new Mckup 
ioN972„wlth no cover charge. 




BaylMssDeGially equipped 72 Dodge S«iieplline.and the Dodge 
Devs ran ofier lieu a Wintieiiago Kap Coier at no e^ 



FOR '72, ONLY DODGE 
GIVES YOU ALL THIS; 

■ All-riewatylingjnakteand out 

■ Nevv, impmveif independent (rout 
suspension 

■ More cab room 

•i Bigger payload capacities in most 
models 

■ New car-style cab comfort 

■ Easy-off (ai^afe. 

PLUS A $300 VALUE 
AT NO EXTRA COST. 

The Winnebago Kap Cover is con- 
structed of aluminum with insulated 



walls and plywood paneling inside. 
Participating Dealers can offer you 
this great value FREE because Dodge 
gives it to them free. See the specially 
equipped Dodge D1 OG VB 1 31 -inch 
wheelbase Sweptline Topper today, 

SPECIAL EaUfPMEMT INCLDPES; 

■ Automatic transmission 

■ Adventurer Package ■ Power 
steering ■ Tinted windshield 

■ Electronic Ignition System 

■ Bright rear bumper * tS-inch 
wheel covers ■ Mirrors, bright, dual, 
5" X 7" ■ Heavy-duty rear springs 

k Front bumper guards. 




-cWmnfftuifllD DAd Hr* lwgr$t«r«<d irt^wfnirfci 
Inrtuwii'iw, tAc, 

Dodge bKnge you the beet In baseball 
Saturdays on NBC. See your local 
TV llstiirg. 



DODGE SWEP1UNE TOPPA 
I BEIT PEAL l«IHISE PODGE STMTED Wmi d eREID Pim 
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THE 




ByEUGENEA.SLOANE 



This month Gene catches up on some 
of the many cards and letters from 
readers and answers their questions 
about bike repairs, tools and touring 

Q. rfiB juinnwr J want 1o biko from Tompo fo 
Washingfon, D.C., <hi my Rofeigh rn'iimph-IO 
spaoii. My QaestJo/i if; WiU thu bicycle or o 
more expertoVe ooe moke my trip eosier and 
more eofoyoble? I porcl $80 for my prejenl bifre. 
Wfiaf B the pomf of diminishing returns on a 
bicycle used for o long trip?— Tompo, Flo. 
A. The Jtoteigh poople make fine bicydee, 
but tome are better than othert. You get 
what you pay for. An $80 bicycle is going 
to be heavier, more cumbersome ami harder 
to pedal than a lighter machine in the $300 
to $400 price range. Personally, Td trado in 
the $80 modet for a Raleigh Super Course, 
selling for around $155, or o Raleigh Oran 
Sport, around $210. Anything that costs much 
less than that is really good for oround- 
town riding only. If you rooliy get into cy- 
cling, though, you'll probably wind up pay- 
ing $440 for the Raleigh top-line Profostjonal 
Mark 111. The better the bike, the more enjoy- 
ment you'll get from tl. Other bikes ere good, 
too, but so long as you hovo a Raleigh you 
may want to stick with that tine. 

Q. I am a "bilie frealr" who would like to staff o 
boierneet bkyde repair shop at home. What 
fools would you odvije me to buy? — AJ.D., 
Chicago 

A. first, be pnpand te invest severol hun- 
dred dollars. The following tools, with o|^ 
pffonimoto prices, will get you stortod: bike 
stand, $150; cone tods, 13, 14, 15 and 16- 
mm, $12; set metric box wrendies, 5 to 25 
mm, $25; set metric open end wrenches, 5 to 
25 mm, $20 to $35; odtustable crescent 
wrenches, 4, 5 and 6-in., $30; assorted 
screwdrivers, $12; metric alien wreiKhes, 5 
to 17-mm, $12; Campagnolo, Stronglight, 
T.A. and Sugino craith tools, $35; bottom 
bracket tools for above cranks, $35; Atom, 
Schwinn, Regina, Shimono, Moeda freewheel 




PBOTO BY BILL HAHTFOHU 

HAPPY LANDINGI After the ffictht. eomu the fixJn' 

removers, $12.50; tire tools, $3; tiro patch 
kits, $5; chain-rivet remover, $3.50; pedal 
wrench, $3.50; Campagnolo " 1 " wrench, 
$3.50; spoke wrench, $2; Ccmipagnoto seab 
post tool, $3.50; plastic-headed mollet, $3.50. 

Q. Tve fried all ever Tupelo, buf none of the 
brhe shops here carry a chain-rivat-reinovmg tool 
t need fo gel the chain off my lO^speed bike. 
Where con I buy one?— B.N., Tttpalo, Miss. 

A. 1 am surprised thot no bike stores In your 
city carry this tool. Considering the number 
of 10-speeds being sold today, this is a 
major itnm. You can buy onu from the bike 
mail-order store: Wheelgeods Corp., 2737 
Hennepin Ave., Mimtea|>olis, Minn. 5540R, 
which olso puts eut an eKcellent catalog of 
bikes and bike ports for $2. 

Q. Why the tarfifii: price gop between Compag- 
rtolo and other good bike parts? It 8.5 millron 
bikes were sold In Ihe (Inifed $lofes last yeor, 
why oren'f more tl.5. monufodurers making fheir 
own ports? Why isn't it okay to dunk your choin 
in paraffin after cleaning with kerosene, instead 
of oil? Paraffin is cheaper Onchiofq, N.Y, 

A, Three very good questions. In ordors 
Campagnolo parts are simply the very best 
in terms of pieclsion modiming, finish and 
design. However, the difFerenoes can some- 
times be minute. For example, the top4ine 
Shimono astd Moeda doroillours are almost 
os good as the Compognolo demilleurs, and 
fPleose tum to pege 
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A spodol oAfei* 

forlheguy who known what the 
underade of a car looks Bke. 



If yMi've been under a car, you knoo what's 
connected to what and why, and you’ve probably 
got more than a little Missouri in you. So when 
someone starts up about his shock absorbers, 
stop him with a “Show me/' We will. 

You buy our Pleasurizer H.D/s and test them for 
three months. Make them do everything shocks are 
expected to do. and don't be gentle, tf at the end of 
90 days you're not satisfied, your 
participating dealer mil give you 
your money and your old ride back. 

We’re that sure of them. 

Deko H.D/S are stiff. To give 
improved handling in tough situa- 
tions. Even it you’re running over- 



size wheels and tires. 

And H.D/s are tough all around. On long work- 
outs, the large fluid caiiacfly helps dissipate heat 
fast. And H.D.'s have a special Genetron^ gas 
filled cushion to prevent air bubbles and the shock 
lag they can cause. 

Your Oelco dealer hes a complete lirte of shock 
absorber replacements for all American-built and 
most foreign cars. The H.D., the 
Pteasurizer, and the air adjustable 
Pleasur-lift. All with the 90-day 
money-back offer. We're that sure. 
Stop at the red, white and blue Deko 
sign. And you can be sure too. 



Tlw more you know. 
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THE BICYCLE SHOP 

f Ctm tiwn ^ from p a ge SO } 

coft cofuMcrably ku. H coffwi down to 
ting about 10 ponont in or* quality for about 
50 porcant moro money. 

A* for U.S, manufocturort making tlwir 
own caliper brakes, derailleun, chainw heels 
and pedals for good bikes, the economics of 
tooling up the mochinery and the bricks and 
mortar investment, plus the fact that no U.5. 
firms make all the bikes, rule out their mak- 
ing cetnponents in competition with foreign 
suppliers tooled up for some time. 

Lostly, paraffin is too gummy and sticky, 
would ottroct dirt. Your best bet is Lubriplote 
Cko inlube spray, 

Q. Jtecentfy t bought o bicycle with coaster 
broker. The irutructron manvat is for o Sturmey' 
Arch«r rear hub, but fhe bicycle hu o Shimono 
hub. Where con I find the Shimono firin to get o 
monvai?—G-M., Nia^ra foils, N.Y. 

A» You can roach Shimoito by wriling Shjmono 
Amertcoit Corp., 1133 Avonuo of tho Ameri- 
cas, New York, N.Y. 10036. 

O* I hove recently become fnlerested in cycling, 
and hove r*od your book. The Complete fiook of 
Bicycling. This book lists se<rerol magocines on 
biking, one of which is Bicyclingl A letter to this 
publication wos returned. Can you give me its 
new oddress?— JijM.R., Syrecuse, N.V. 

A. The now address is 15 Sir Fraitcis Drako 
Wed., fost Groonbroo, Calif. 94904. 

Q, f would like some do-it-yourself ptans for 
budding o bike corricr. Are any ovoUoble? — D.R., 
Rockowoy Beach, N.Y. 

A. A dandy roof corrior that carrio* up to 
five bikes and that you can also uto for your 
beat has boon desigrsod by Chick Mend, 137 
County Rd., Marion, Moss. 02738. Send him 
$1.50 for complete plans and bill of matoiials. 

Q, I would like to buy a Bobet C"34 but conmd 
find o deafer. Con you tell me where to find one? 
-r.f., Deerfield, III. 

A. Sorry to report tho Bobot is no longer 
imported into this country. However, a Mer- 
cier bicycle, mode by the same French manu- 
facturer, is available ond you should bo aUo 
to find on# at your Deerfield bike shop. Out 
be prepared to spend at least $200, 



Q. Con you lull me what Confifiex tubing b? 
I heord of this some time ogo via a lobel on o 
bicycle mode in Engtand.^P.OS., Albany, N.Y. 
A. "Cantiflox" bicydo tubing is made by 
Reynolds Tubing Co. for Horace Bates Cycles, 
ltd., 479 London Rd., WestcIHIwon-Soa, Essex, 
SSO 9lG, England. This patented tubing bos 
twin-radius thickiwss. The thUhnoss it greater 
(iVk-inch o.d.) of confer sections, slightly 
thinner (IVbinch o.d.) at ends. Bolot soys 
this mokes a slmngor, more rigid design 
that is rofistanf to whip and bonding stioin. 
Whip is undesirable in o bike frame {or at 
least too much of it is) because It robs the 
cyclist of pedal power by absorbing his 
pedaling aetien to some oxtoat. Seat springe 
do the same thing. 

O. Are there such things os hop-up or speed 
shops lor bicycles? Tov know, plocet fhof soup 
up bikes with reol low-fricfibn ports and things 
like fhot. — D.R., Wontagh. N.V. 

A, No. No speed shops yet, but many pro- 
dsion ports ore avoilobte for bikos. For 
oxomplo, thofo's a set of prodiien hubs that 
fuaturo o sealed design; they'ro good vii^' 
tualiy for tho life of the bicycle. Boaring* 
are procislonmiade so that the rolling len 
■Iitance is said to be lets than that on ovnn 
the best of convontiorsal hobs. The aluminum 

4 

nltoy hubs are either wido-ftongo (3 inches) 




or sTondard {3!4 inches). The wide flange re- 
tails for obout $44 for front or roor hub, low 
flange for $40 each. If you're a bike fonolic, 
you'll bo satisflod with only the very best, 
which is what these hubs really ore. From 
Phil Wood B Co., Box 1729, Los Gatos, Colif. 
95030. *** 



GOT A PROBIfM WfTII YOUJt BfJCE? Ash Gone about W. Send your question to Blcycto 
Shop, Popular Mockonks, 224 West 57th St., Now York, N.Y. 10019. Utters cannot bo 
aitswored individually, but problums of general iiHerost will bo pubitshod in this Cfdomn. 
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POPULAR MECHANICS 




Ekctnonia lte<hiticfaiii. Aatomotive Techniciaii. AiTCoodjtkmi]i^ 

Sffrigefatioit Tedmid^ 



HomeAppljuice 

Tcchnidiii. 



People pay a lot of money to these men. 
You can be one of them soon. 



You know what technFCians charge to re^ 
pair your TV set, your car, refrigerator or 
washing machine. The men who can do the job 
—and do it right— get paid very well indeed. 

Join them! Be a technician and let people 
pay you for a change. 

National Technical Schools will train you 
at home the professional way — with profes- 



sional instruction, tools and test equipment, 
the kind of equipment you'll be using on ac- 
tual jobs. It makes home training practical 
and more fun, And you get to keep all of the 
tools and equipment. 

Choose the kind of technician you want 
to be. Then mail the card for free color cata- 
log. No obligation. No salesman will call. 





Division 

NTS puts you into Amer- 
ica's #1 Industry fast, 
Start earning almost as 
soon as you begin. You 
get 109-plece Socket 
Wrench & Tool Set with 
case and professional 
0-unit diagnostic test 
equipment, yours to 
keep. Plus bonus Speed 
Shop lessons. Check 
card for new, free color 
catalog and complete 
details on all four 
courses and equipment. 



NTS Air-Conditioning/ 
Refrigeratlofl, Heating 
Division 

Install and maintain to- 
day’s complex air-con- 
ditioning, refrigeration, 
and heating systems. 
As an NTS master tech- 
nician you can handle 
any job. Or you can go 
into your own business. 
"Project Method" 
makes your training in- 
teresting with al( new 
Hermetic Analyzer, 
tester, and other valu- 
able instruments. Send 
for new catalog. Check 
card today. 



NTS Home Appliance 
Division 

Boost your income, 
build a new career, 
start a business of your 
own. Learn the profes- 
sional way to service 
ranges, washing ma- 
chines, dryers, home 
air-conditioners, and 
other appliances. We’ll 
supply everything you 
need, including the 
New Exclusive Circuit 
Trainer, 4 in 1 Appli- 
ance Tester and com- 
plete set of fine hand 
tools. Check Card. 



ClassrsoNt Trainisi at Las 
Anfsles. Train in sunny 
California. MTS occupies a 
city biocli with over a mil- 
iion dollars in training fa^ 
cilities. Check box on 
card. 



NATIONAL 






SCHOOLS 



nUfHlIHl IHKi IM 

4000 So. Fiau«roa St, tn Arwlet, Cillf. 00037 

APPROVED FOR VETERANS 

Accrvdllfld Msnibsr: Nal^onal AssociHlion Qf 
Trad! & Technics! Schools, 

National Horne Study CoiincIL 



NTS Electronics 
Division 

Multiply your income 
with space age skills in 
Computer Electronics. 
Color TV & Radio Serv- 
icing, Automation/ In- 
dustrial Electronics or 
EJectronlc Communica- 
tions. Courses include 
valuable kits such as 
315 sq. In. Solid State 
Color TV, Solid State 
B&W TV, 2-way Radio 
Transceiver, Compu- 
Tralner, Oscilloscope, 
and more. Check card 
for new FREE Color 
Catalog, compfete de- 
talFs. 

MAIL CARD NOW 
FOR FREE 
CATALOG A 
SAMPLE LESSON 
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AUTOMOTIVE 



Drivin’ with Dan 

How do you boost pressure on a turbocharger? What 
will improve racing coverage by television? Would a 
small station wagon do well in stock-car racing? Dan 
Gurney answers these and other automotive questions 



Q. How do you irtcj-oose the booit orr a itirho- 
chorger? — Penny Wotlman, fluff Oolc, Mich. 

A. On most racing opplicotions, there ii n 
preuure-relief valve which can be tel to pop 
off at a given maximum presture^ The adjuif- 
ment it made with a boll which ocft at a 
vtop. Ychi icrew it in for a higher maximum 
preuure; out for a lower precfure. 

After a yur of proparGUon with your ofnaz- 
Ing now Eag/e^ after a month of practice at the 
Indjonapatrr Motor flpeedwoy^ after all that in' 
veilinent ond sweat, wo$ H fooHy a brol^en dlt- 
fribufor rotor fhot grounded hig haying Bobby U. 
rn the 500?— Bob Koftou^ Massapoquo, N,y, 

A. Yup. 

t tike to watch racing on TV^ but I have never 
felt H jj os good oi it could be. If you agree, what 



coutd you suggeft might be done? — Al Ostrinihr^ 
St. Louis. 

A. I ogreei olthough televisidfi coverage i« 
improviifg all the time. I believe that the net* 
workt coutd use cameramen with auto-r«iiig 
insight to follow the real action— not neces- 
writy juit the leader at he goee rouiid and 
round. Alto good would be a few more Inter- 
views with driven and team manogerc at 
the race fs undetwaVr more pit action, more 
'Iniide^' iluff. 



tf you see you ton'i moke o curve, is fhere 
any woy to spirt out o cor guicJcly ond sofely trice 
they do on o rocetraci?— Ralph Stmpson, Corbin, 
Ky. 

Ai If you did do if, you were Itpcky, Whot you 

(Please turn to page WJ 




F 04 f SITTER, flabby Unwr, tok«i hit seat for the (ndy 500 wrtfi t«om monoger, Don^ calling the atrolegy 
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Is this your 
last sunmier fora 

summer job? 



Summer jobs between high school years are good-time 
jobs. A little work, a lot of laughs, and a few extra bucks when 
you head back to school in September 

But the summer job after graduation is your last summer 
job. And if you re not going on to college this fall, consider a 
job in today's Army 

A job that teaches you a skill and pays you as you learn. 
You start at $288 a month. With free meals, housing, medical 
and dental care, and 30 days paid vacation each year 

It's a job that lets you live away from home and afford it. 
Not only in the States, but in places like Europe, Hawaii, Panama, 
and Alaska. 

Finally, if after your 3-year enlistment you're interested 
in college, there's 36 months of financial assistance at the college 
of your choice. 

If you'd like to know more about this unique combination 
of job-training, pay and benefits, see your Army Representative. 
Or send us the coupon. . 

Tbday^Anny 
wants to }oin yimL 



Army Opportunities Do \c 

Dept aOO, Hampton. Va 23369 ZPM 

I'd like to know more about job-training and promotion in today s Arnjy 
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nine out 
nine ups 




Discover how a Delta Marh Ten or Mark Ton B 
Capacitive Discharge Ignition System on your 
car can eliminate 3 out of 4 tune ups. Write 
for complete irttotmation today. 




PHONE: 13031 242-9000 




THE SCOTT ENGRAVER 
Tbur spare time 
money-maker 

Scott's SMI 00 turns 10« worth of plastic laminate 
into a product you can sell for 75^ to $1.00. 
Every business is a prospect. Make name plates, 
signs, plaques and more . . Jn just minutes, 
using just one hand. A complete, ready-to-operate 
engraving shop to help you make big money 
in your spare timet 

To find out more, servd for free catalog, today. 
Dept. PM-T2 

SCOTT MACHINE DEVELOPMENT CORP. 

P.o. Bok 217 
Walton, New York 13S66 
Scoff fiH$ every engraving neecf— 
tram stock lo fonts. 



60 



DRIVIN’ WITH DAN 

fCcmfinued from page 5gJ 

should do is drive like o road racers and do 
a\] your braking down before going into the 
Him, You might look at the drowingi and 
techniques for driving through comers quickly 
in Bill Hartford'S story. How f Became A Jtac* 
ing Driver in 3 Tosy^ iessoos^ page 86^ Jan. 

^71 PM. 

Q< Marlr Doriohue hoi gon^ NA$C>^ff witA hb 
Ameri^cm Mafon A4otodor. tf jeemr /ilce a JaveHn 
would hove /he edge rn aefodjfnarnici^ 30 why 
doesn^t he drive one instead? Also, how do you 
think d compact station wogon wouid do in 
NASCAtS races?— ^ John Strain^ Kingston, Tenn» 

A, The Grand National rules preclude the 
use of the Javelin tn the same way that they 
rule out the Mustcipigf Camaro, Firebird^ Bar- 
racuda and so on. They run in the NASCAR 
Grand American teriei. 

I doubt if the station wagon's aerodynam^ 
ics would be as gcH»d as the norm at sedan's, 
ToOf there'd probably be a weight penalty 
and the center of gravity would be higher, 

Qe Tm trying to improve my Dodge Coifs ban- 
diing. Do you think he/pur springs wou/d make 
the rear end track better^ or should I odd o sfobi- 
luer bor too ? — Staff Sgt^ K.W, Carpenter^ APO 
Son Francisco* 

A* rd go for the stabilizer bar as more help^ 
flit than the springs. 

Q. What do you consider the greotejJ race you 
ever drove ond why? f Ihink d woj the ?967 Beji 
Mays 300, where you come bock from 0 ftaf trre 
to win,— Tom my Roper^ Son Bernordino, Cofif. 

A. Yes, that was a good one! But there were 
others that were as good or better from the 
standpoint of pure driving performance^ even 
though I didn^t win. There have been many 
drives that I have been very proud of— I find 
it impossible to pick |usl one, 

Q. In NASCAR stock-cor roerng^ is there ony- 
thlng in the rules ogoirrst turbocharged engines? 

If so, why?— Ted Weydert, Maple Park, IM* 

A. Yes, bemuse there are no "stock'* cars 
offered fo the public with turbocharged en- 
gines at the moment. 

Q. How much cheating on rules goes on in the 
major racing circuits like USAC ond NASCAP? 

Do many guys get caught?- Ted Skelton, Nor- 
folk, Va. 

A* There will always be a lot of "ingenuity'* 

fPleose turn to page BOB) 
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Now! Do any car repair 
this quick, easy way 





TKOUftief 

*u«. wh„ 
pi*euMp, 






You can "broozo through" enginu jobs, hjnoMiptji front end johe, 
broke repairs, steering adjustments, caifauiwlor odjeOments, 
altemolbr servicing — almost ANY car service or repair job^ 
ON THE VERY FiKST TKY! 



OVER 1,000-RAGE 
ILLUSTRATED GUIDE 
SHOWS YOU 



How to fix Almost Any Port of Almost Any Car 



y e! MOTOR'a etftnt new AUTO 
REPAIR MANUAL is the amwer 
to pracUcktly all your car repair prob- 
lems Alm&st every car repair on 
popUiar-miUte cars built since is 
CKplalned and illustrated In lool- 
prtnr detail. You wUl devdop new 
speed and confidence on any repair 
job you tackle. 

try #f mi fWr TO Dwys 
Wonls can^ possibly describe the 
vast aontent$ . , , the thousands of 
photos and dlatramfi . , . the easy-as* 
pie Instructions . . . the wonderful 
feeling when you know you've got 
that car running Uke new again 1 
You've got to see It^ use It lor your* 
self I That's why we off er to send It 
to you, at CUT riak, for fREE ten-day 
trial. Try it see how it makes even 
the toughest jobs seem like child!& 
play. If you^re not lOO^. satisfied, just 
send It hack and you wont owe a 
penny! 

AlWwft 

fvufyt AJog Ymm 
Is K#*#w fa 
rlxCpn Mfe«« 
CiwcA Alaci^PHe 

The iJiatru^tlDTis 
Dtid plctumiire SO 
complete, eo clear, 
you Jiut cant fo 
wR 3 EkB-Yi 3 iir handfl 



llWE Qf^ 

mmm'i auto 

EHCIHEI a 
fiiCTif UL irfTEJU 

1 JM iKlCi. bAV-lD 
t«t on ppIncJpIPs: 
CteUn. upkHP of 
cniku^ k eleculcaE 
tritcnu. Clmzk bon 
m CtHipOD. 



ftrt guided by the men who actually 
bulla the can, [or this bcxik "bodla 
down'* the time^cuitlnE end work-sav- 
ing methodt from 300 oAcIkI lactarr 
shop manuaiB. 

Thli NEW. REVISED EUTTION Rive* 
ymi jUAt about eierything you need to 
know to lervice or repair enulneA. 
trauamiEAiohfe. brakn. ignition sye- 
tenlAH AiltoirtaLlC level contmla. ex- 
haust emiuton controls, x|iecdl con- 
trols. CarbUnMon. fuel pucnpx. nnl- 
verialt. ateerlng. alternators . etc etc. 
-practically every part of the car 
makea listed below. 

Over 1 .DQOdpu hle-xize pagcSlhCluae 
znore than S JDOO plbLUleA. 30G Oulok^ 
Cb^k Cham. s&.ooO eBuntiai Epeci- 
heaLLohi-more than 23&JD00 nervlce 
and repair facts! It incluae* all 
the bew ]»7£ mcaela. 

No wonder you'13 m copies ql 
JdOTOR'H Manuat on aimoat every 
g^fl¥ine workbench m the country. 

No wonder It's Used by echoote. 
rartoMrei. tiw P S- AP^nr * Navr. 

Over S.000,000 COplC* Kid. 

MND MO AAONIT 

Juit mail the coupon. Dee the 
ICaoual [or 10 whale dayt FREE. 

11 it doesn't pay for iUeU In time 
and money aaved within 10 days, 
return Jt and owe nothtuir- Rut 
act nawl HOTDi ao« 

AjO. UlAf FJTih frleTlMrNvw 
T*pk. H. V. 11033 . iSefiaolM 
fiaokjfore^,- Write for DiJ- 
CO blits J 



OVER 6/100,000 CONES SOID 

miKP iv mmmM ahd ei^ert 
MfCHAMfCk AEllTf , , , 
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■atfiai 

ClHlt 

Connilr 
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r*ap«t 



CM|W 

TwHOSi 

ViMoirt 

Dirt 
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Free Fireplace Idea Kit 




Colorful catalogs full of ideas on H eat i I ator factory- 
built fireplaces you can install yourself in any 
room, on and against combustible materials— no 
masonry foundation needed. And ^ou can deco- 
rate any way you wish. Includes built-in, wali-hung 
and free-standing fireplaces— wood or gas fireplac- 
tng simplified! Also available in Canada. 




AMERICAS l£ADING FIREPLACE SV5TEMS 



-Send tor FREE FIREPLACE IDEA KJT 1 

HnspEacff I 

A DMsiofi o1 Vega |ndU3lr|«3. Inc. I 

3082 W. Say (id em 3t. I 

Ml. Pleasants low« 52641 I 

Name I 



Address. 



State - 



.Zip. 




l®S“" 






AVAftABLf WHEft£ PAINT IS SOU) 

SAVOGRAni@ 

norwcodp Mnsachusetts D206Z 



DRIVIN’ WITH DAN 

f Confittttgd from poffg SO} 

used in a racing efFprt. Tkere are some gray 
areas in the rules thot ore very hard to de- 
fine, and racers will constantly be probing the 
strength of the rules. Not many teams get 
caught. There ore very few blatant cheaters, 
but many innovators! 

P. I'm writing a farm poper on sfodlr'Cor racing 

and wonder flow you eirofuafe tfiof type of rac- 
ing?— Biffy Hwnfprjffe, Ala, 

A. It is very competitive, very specialized, 
governed by many rules with restrictions 
which limit design horizons, but on the whole 
it is certainly real eMciting rocing, paying o 
lot of reel money. And, as you know, stock^ar 
racing is the most popular spectoter sport in 
the Southeast. 

Q. At the California 500 in 797 f, Atorfc Donohue 
ran out of gas. Do ffie cars have gos gouges? if 
JO, whof hoppened fo Marlt's?— Chuclr Barrett, 
San Atorino, Ca/if. 

A. No, they do net hove gas gauges. They 
are not used in racing cars because the shope 
of the tanks does not lend itself to the normal 
gouge-actuoting mechanism. Acfuolly, it 
seems to me thot it would be a big odvontage 
to have a reliable gouge. I shall try to in- 
eorporote one. Why, that would be a new 
invention in racing! ProgressI In Donohue's 
cose, rd soy that the dry tank was a mistake 
on the part of Roger Penske's pit crew, but of 
course hindsight vision » olways 20-20. 

Q, I'm rBally starting to get worried about the 
government fairing alt the ftm out of cors. 
Cotiidn'f you organise o movement fo keep if 
from happening? Or do you agree wifh me?'- 
fi. A. Saffzinon, Greensboro, N.C. 

A. I think you ore right. Driving should be 
fun. A good handling cor thot is light ond 
nimble is also sofer because it can avoid 
accidents rather than survive them. I think 
we shall see a trend towards smaller, more 
agile cars which will pollute less by getting 
more mpg, and be more responsive. As to 
organizing a movement, I'm ready with my 
opinions, but otherwise all of my time will be 
devoted to surviving in this rough racing 
buiinessl * ★ ★ 



rf you hmm quatfiom da rocing, hioh-pwformanc* and 
•varjHdpv dcfTirtg iKhwauH, tend fo "Omrim' wirh 

Don," e/o Popolof ti4 West 57Hi Sf., N#w 

York, N.Y, 10tl}9. Oirettioni cannof Iw oniwaroa br 
^ivitAwi QiF*Atioini di» iriDifTfwlai>» aniJ r»po<V 

liwiffEf b* ctddrMed fo f^h* Atifo Clinic po|r« 46}* 
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You get more for your money from NRI 




IMtD*TEST* EXHORE All lAw u i^ourt — ^/rom Aehievemeni Kit^ £o tolid Radios fo traininff^€npin40r^d Cohr 
TV oot — whsn enroll f &r NRrM TV~Radio S^tneing Otk^ fourt#» tquall^ Compute, Unique frufx* 

*Kjy mmthodM, many p^rwQnal oernVoe Aavo inoilo NRI th^ leoilir fit ft# fi^ld f&r oii#r 50 yurv* 



NRI Pn^ammed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 



NHI pioneered the idea of eopplyin^ 
study students with custom desired tiaining 
kits to give practical on-the-job experience as 
you learn. Today, NKTa "3-Dnnensional’* train- 
ing can't be equ«Uled. You get more value — 
from the exclusive Achievement Kit sent the 
day you* enroll, to “bite-sixe” texts and custom 
traimng equipment Learning TV-Radio, Elec- 
tronics or Conununications at home is easy, 
exdting, the NRI stmpliGed, dramatized way. 

BE HSnUfD TECHNKUN IN MIEMCA’S 
FNSIEBT GROWIIK MDUSTRY 

Regardless of your educational background, you 
can learn the Electronics field of your choi<» the 
practical NRI way. The NRI color dialog, sent 
to you free and without obligation, tells you how 
you can qu^ify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunitiiM available right now in the 
high-pay world of TV-Radio Servicirm, Bn>^- 
casting-Commuiucations and Induetrial-MiUtary 
Electronics. With NRI technical training, you 
can take your choice of a wide variety ef career 



openings or have a business of your own. And if 
you choose one of five NRI courses that indude 
FCX7 License preparation, you must eom your 
FCC License or NRI refunds your tuition! 

MME $5 TO $7 M HOUR EXTRA 
IN SPARE TIME STARTMG SOON 

Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for ^a 
better one, and earn $5 to $7 an hour extra in 
spate time while you train, fixing sets for friends 
and neighbors. shows you how. Equipment 
you build and keep becomes useful in your work. 

STEP OPTO BEHER PAY, A BRNHYER FBTURE 

NRI can help you, but the decision to act must 
oome fiom you. Decide now to move ahead . . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
wUl call. NATIONAL RADIO INSmUTE, 
Electronics Division, Washington, D.C. 2001G. 



APFROYED UNDER 01 BIU 

If you served since January 31, 195fi, or 
are in service, check G1 line on postage- 
free card or in coupon. 



CASH H ON THE BOOM 

meommmm 

'The NHl TV-Radio Servicing course 
indndes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you qoiddy. Ciah in on the boom. 





pis THE 



Mail insert card for 

your FREE NRI 
color CATALOG 



No salesman will ca 





QUESTIONS ANSWERED 

HOMEOWNERS’ 

BY W. CLYDE LAMM£Ypm||p 
Painting new plaster 

How long a time sftould elapse 
neuj plaster (tiot Spacfcl*) is painted? — 
J. Homer, Knoxville, Tenn. 

New plaster oontains moisture which 
should be allowed to dry out before you 
p>aint. Offhand, Td set 90 days’ drying time 
as a minimum unless the room is heated 
for part of the drying period. In that case, 
the time could be shortened to two months. 

Tree roots heave sidewalk 

Exposed roots from a tree arc breaking 
up the toalfc tn front of my house. Can 
they he cut away without damaging the 
tree? — ^Robert Langley, Little flock. Ark. 

If these are brace roots — and undoubt- 
edly they are if as described — such cutting 
may expose the tree to infection or insect 
invasion and weaken its resistance to 
windstorms. It would be better to remove 
the damaged walk and relay it, curving it 
around the exposed roots. This should per- 
mit the tree to reach maturity without 
further damage to the walk. 

Cleaning basement floor 

My concrete basement fioor is dirty — 
I mean ground-in dirt. Detergents, house- 
hold bleach or scrubbing just don’t clean 
it. I want it cleaned to the original color. 
Any suggestion? — E. Roth, Cleveland. 

Yes, that you forget it and resort to 
painting. Ground-in dirt is difficult to re- 
move from concrete. Clean the floor by 
scrubbing, allow it to dry, then etch with 
a prepared (paint-store) solution and 
apply a coat of paint that's approved for 
use on concrete floors. 

Musty books 

' I keep books in my rcc room in a sec- 
tional bookcase. When I had to remove 
them recently, 1 noticed a musty odor. 
They seemed to feel damp and in some the 
edges of the pages were curled. Is there 
a cure for this condition? — Leo Buss, 
Gainesville, Fla. 

The simplest cure is to air the books 
outdoors under bright sunshine for several 
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hours, then operate an automatic dehu- 
midifier to reduce moisture of the room 
air. While you're at it, air the bookcase 
sections in the sun along with the books. 

Tacky varnish stain 

My stair rail u>os getting worn throughf 
almost to the bare wood, so I used a var- 
Tiish stain. This didn’t dry; it’s still sticky 
to touch. Why? — WJL. Sovery, Providence, 
R.J. 

Very likely the rail has been “oiled” for 
some years by hand and fingerprints which 
you didn't wipe off with a solvent before 
you applied the varnish. It’s also possible 
the varnish was too old — far past its al- 
lotted “shelf bfe,” 

Clear off the sticky mess with a varnish 
remover of the wash-off type, then sand 
the area smooth and try again. After this 
treatment the coating will dry if you ^ve 
it the required drying time. 

^Longer look’ with narrow siding 

I live in a small ranch house that is 
sided with wide boards. I’d like to moke 
it appear longer and lower. Can such an 
illusion be created?— L. Powers, Little 
Rockf Ark. 

In some settings and depending a bit on 
the architectural detail, a darker- colored 
paint will give the effect of greater length. 

For a better way, apply narrower siding, 
such as 4- inch wid^ over the existing 
8-inch boards. There are also 8-inch-wide 
sidings to be applied in such a way that 
you end up with the appearance of 4-inch 
siding. 

Stain painted shingles? 

Shingled walls of my hotise are painted. 
Can I use a stain on them? — R. Blanchard, 
Portland, Me. 

No. Stains commonly used on shingles 
won’t “take.” You risk flaking of the stain 
and peeling of the paint. Some homeown- 
ers use a chalking paint on previously 
painted shingles. This gives a rather flat 
surface similar to stains in appearance, 
but it has a tendency to run as it chalks, 
thus discoloring different-colored win- 
dow trim. ■* * * 



Do you hmvm • liofno mointorrohe* or rmpaJr proltlernr 
Sena It to ffomootmors' Ctlnh, Populer Meehonfeo, 
224 Wait S7tfi St. New r«rfc. N.V. 10019. While 
Mtori Cm prabtentc 

widm Infftfvtf wJlC Iw cflfrufud in thJi urirnm. 
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Nvn>n| Hit SwffNn |>wii Hu P«|tne«d 



18 mg. ’’tar " 1 .4 ing. nicotine 
av. per cigarette, FTC Report Aug. 71. 







Seagram’s 
7CroMm. 
It*s America's 
virhiskey. 



Amctka'Sa k^cotmirv. 

A country where it's hard to please everyone. 

But there's a whiskey that comes pretty 
close. Seagram's 7 Crown. Year after year 
7 Crown outsells every other brand. Of any 
kind. And emerges clearly as America's 
favorite whiskey. 

Taste 7 Crown. And see for yourself why 
if BSD popular. 
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SUeftAH DISTILLiJiS C0..N.Y.C. 

BU«ICD MtlSACt. 86 PROV. @Nllt NEUTRAL SPIRITS. 
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GREAT IDEAS 
FOR BETTER 
BACK-YARD LIVING 



T HERE'S A LOT OF LIVING in 
your own back yard if the yard 
i$ equipped with the fun and convert- 
ience features that make it a working 
recreational area instead of just a plot 
of grass to mow. An improvement can be as ^ 
simple as a bench to give etctra seating, as , V\ v 
novel as a private putting green or as sophis- 
treated as the gazebo entertainment center shown 
here. The roundup of ideas on the next 19 pages in- 
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eludes these end 12 other practical) 
eye-pleasing projects that would be 
vwicome in any yard. 

Obviously, few properties are large 
enough to include all of the improve- 
ments shown in the "dream yard" at 
left. Regardless of the number of im- 
provements you decide to add, any ot 
the ideas shown can be installed pro- 
fessionally or handled alone by a do- 
it-yourselfer. Any one of them will 
make for better outdoor living. 

There are certain points to keep 
in mind. Depending on locale, for 
example, permits might be required 
for certain structures. Thus, before 
you take on the gazebo or swimming 
pool, check your local building code. 
Fencing Is often regulated in design, 
as well as height and proximity to 
property lines. Frequently an elevated 
deck requires installation of a min- 
imum-height railing. To save yourself 
cash and aggravation, after planning 
your project check with your building 
department to assure conformance 
with local codes. 

Some products are better than oth- 
ers for particular jobs. Because of 
its resistance to rot and termites, 
redwood is best for decking and fence 
panels. Yet, for fence posts, cedar 
will last longest. You’ll find all this 
information along with the good ideas 
listed below. 
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Dutch 

mini-barn 



THOUGH the roof design of this little lawn 
building, designed and built by Martin A. 
Chomoa, Bay Village, Ohio, is actually some^ 
where between gambrel and mansard, we've 
labeled the structure “Dutch” because it 
reminds us of Dutch colonial architecture. 
Happily, because of the roof, construction 
cost is low — ^the bam shown here was 
erected for approximately $397, including 
the slab and footings. 

The sloped roof has a 3Hn-12 pitch, in 



many localities, a 6-in-12 pitch is required; 
this slope would result in a more con’ 
ventional gambrel roof. The building boasts 
8’ft. headroom inside. Thus, there is more 
than enough storage room for bicycles, 
lawn furniture, garden toots and flammable 
items such as turpentine, fuels and the 
lihe which are best stored away from your 
residence. 

Complete plans are available so that you 
can start work on the barn as soon as you 
receive the plans. HoW’tO’Order Information 
is given on the facing page. 

Materials selected for exterior use were 
based on practicality as well as economy. 
The textured cedar siding, for example, is 
simply stained and left to weather. The 








doors and fixed-windows are made on the 
job. There is adequate ventitation when the 
barn doors are open because of the cupola. 

If you plan to use the barn as a yard 
"office." workshop or potting shed, you are 
well advised to install conventional windows 
to assure sufficient ventilation (and to satis- 
fy building codes for occupied structures). 
!f the barn is for storage only, the interior 
walls are (eft unfinished. 

The barn rests on a slab which, in turn, 
is supported by a foundation wall around 
the perimeter. The latter can be either 
poured or cement blocks on footings, but 
regardless of type, the footings should be 
below the area frosttine to avoid chance 
of frost upheaval. 




ROOMY LAWN BUILDING Hillr eorrali biket, garden 
eqyipnient and thu like^ mn be buil^ Far about $400 







SmKNO: ROLGH SAVtfN cedar, 

TEXTURE r rt, b/r' plywood 
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TO ORDER PLANS 

For qno comp^e^o af c&n- 
jfrtKtisn pfan^p mnlflrlali liFf 
and a conttrudion guirfe^ itnd 
$3.9^ to Popy^ar MecFionici^ 
DepL DM, Box lOHj ftodra Clf^p 
N.Y* 10019. For two sets of 
pfoniii— y-ovr builds ng d«portm#nt 

fTKjy r«qirtr« on^— send S5.95. 
Allow thrflp for dtlavory. 
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Putting green 

IF YOU’D RATHER spend Saturdays swing- 
ing 3 putter instead of a grass whip. Lawn- 
scape Landscaping is the material that can 
make your dreams come true. The decora- 
tive *'carpet" has a fiber facing that closely 
resembles living grass both in appearance 
and feel. The beauty of it is that once it is 
installed, there’s no maintenance. 

Made of a second-generation polyprop- 
ytene that is polymerized to withstand aging 
and the weathering of extreme outdoor con- 
ditions, Lawnscape is a product of the 
Ozite Corp., 1755 Butterfield Rd., Liberty- 
ville. III. 60048. The synthetic turf is sold 
nationally through carpet dealers and build- 
ing-supply centers at about $6,95 per 
square yard. The same dealers also stock 
installation materials. 

The material can be installed profession- 
ally or by a do-it-yourseffer. Since the carpet 
comes in 6 and 12-ft. widths, the putting 

IF HE MISSES pun, golfer (left) ton't yofi* il 
on a poorly maintolfwd The Dtife iyhlTi#lii; 

furf hof th« look and f««l of ^raii and blonds in 
beoultfully when ivrrounded by the real thin^ (intet) 




USE NOTCHCCt TWDWEt to »preod odhesive on or«o 
of expoMd widths. WKen almost dry, turf goe» down 
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greens shown here are designed to utilize 
those modules. 

The dirt or soil subsurface of the area to 
be covered should be shaped and well 
tamped. The manufacturer recommends 
either in. of asphalt or concrete over 
the compacted base for the Lawnscape to 
adhere to. (This minimum thickness will 
vary with load requirements.) Installation 
directly over earth is not recommended. 

The surface finish should be as smooth 
and nonporous as possible. Because of the 
latter requirement, the covered area should 
be pitched slightly to direct water runoff 
where you want it to go. 

The perimeter boards (headers) can be 
installed as shown in the drawings (page 
68) Of as in the photos below. The latter 
method creates shiplap joints by doubling 
up two-bys. Start by installing the headers 
because these can also be used for screed- 
ing the concrete. Once they are in and 
secured by stakes, the earth inside can be 
excavated and tamped. Then the concrete Is 
laid up to the solid header and maintained 




FOR INV15IBII SEAMS^ Seaming ^in-Tap* i» pr«ii*d 
info odhetlro; the turf it th«n held by the borbi 
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approximatety % to in. below the 
header's top edge. This measurement 
should be as consistent as possible to 
maintain a uniform grass height You 
can achieve it by using a notched 
screed on the header boards to level 
the concrete. If you use asphalt In- 
stead of concrete, seal the surface 
and allow it to dry overnight before 
installing Lawnscape. 

Sweep the surface dean and patch 
any irregularities. Spread the syn- 
thetic turf in the sun to warm it and 
trim edges to be butted. Then, using 
a 3/32-in. notched trowel, spread 
Odte AP 770 adhesive over the area 
of exposed width. When the adhesive 
barely transfers to your finger {10 
to 20 minutes), the turf can be 
rolled onto the surface. You can as- 
sure invisible seams with Ozite's 
Seaming System Pin Tape (see pho- 
tos, page 67). These are positioned 
astraddle the edge. The grass is sim- 
ply tapped into place with a hammer. 

Lawn scape and related material — 
flags, cups and instructions — come 
as a kit. Simply select the layout you 
want and order that amount of car- 
peting in the kit. 

In addition to a putting green, you 
might want to consider the synthetic 
turf for swimming-pool aprons, patios, 
roof decks and the like. 




3/16" SPACER 



2X4 CAP 



LAWNSCAPE 



CONCRETE 



TYPICAL 



16D NAIL 



LAP JOINT 



2X4 CAP STRIP 



LAYOUT 




I 





LAWNSCAPE 



USE 2X4X24" ^ 

CLEAT OVER ^ 
SPLICED (BUTTED) 
HEADER BOARDS 



PUTTING CUP 



CONCRETE SLAB 



COMPACTED SAND 



liCKFILL 



2X4 HEADER 



GRAVEL 



SEE DETAIL C 



SEE DETAIL 6 



SEE detail D 



SEE DETAIL A 
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Gazebo 

POPULAR as presented 
in PM in March 1970, 
this Cooknut Gazebo er>' 
hances any back yard. The design, 
by Western Wood Products Assn., 
was adapted (and simplified) by 
PM, To order )(erox copies of 
the article, send $1.20 to Pop 
u/ar Mechanics, Box 1014, Dept. 
HW. Radio City, N.Y, 10019, 



Conversation 

corners 

IN ORDER to turn your J 
patio into a real out* 
door living room, you 
wiJI want to incorpo* 
rate into its design an invit- 
ing area for just sitting and 
taiking. fn addition to comfort- 
able seats, be sure to provide 
good lighting and privacy. 




CONVERSATION PIT can 

b« buUt by ferTtiting o ilope. 
Retaiftir^ wgtU lend mtimocy; 
fire pit it cenler of Intereit 



CORNU OtiATfD where q wing or 
garage meelt the houie h fine For 
a convert Dtiofl center^ wolfs may 
offer afternoon shade ond privacy 





Privacy FINCE and bench seating 
arrangement ii ideal for grou^pi of 
iiK to eight people. Caach lampt 
On fence and a fountain add charm 








Patio cart 



WITH this cart on your patio, 
you're no more the frantic host 
who must dash back and forth 
between kitchen and outdoors to 
prepare food and mix drinks. 
Everything you need is right at 
hand. The cart, originally shown 
\n the August '71 issue of PM, 
is designed so that you can 
carry out electric appliances to 
the patio and plug them in. 
And beneath its hinged chopping 
block is a beverage'Chilling, 
Styrofoam chest to store cofd 
drinks. For Xerox copies of the 
original article (including the 
plans) send 80 cents to Popu- 
tar Mechanics, Box 1014, Dept. 
HW. Radio City, N.Y. 10019. 







Pool and deck carpet 

ADO a colorful new pool, deck or patio covering with Ozite's Sunnyside Lip out* 
door carpet. It can be put on virtually any surface. For the nearest dealer, write 
to Ozite Corp.’i 1755 Butterfield Road. Libertyvllle, III, 60048. 





SOAK UNTIIfATCD POSTS in cwwoim 
for« letting. The treated portion of poit 
ihould extend at leoit 6 In. obove the 
grade maik- Uie creouite with covtion 



Fancy fences 

WHATEVER the truth of the old saying, "Good 
fences make good neighbors/' there are at least four 
other reasons for building a fence when you improve 
your back yard. Good looks is one reason of course, 
but fences can also be laid out to direct yard traffic, 
to serve as parts of conversation areas or as part of 
a total concept in patio planter bench treatments. 

The fence designs shown on these pages were 
created by the West Coast Lumbermen's Assn., 
1410 S,W. Morrison, Portland, Ore. 

Rule one when picking a fence for your yard is to 





LAVOUT 

UNE 



WAYS OF LOCATING and of aligning 
arv showrk ctbavc and b«law^ Careful- 
atlentfon fa detail (fallowing grad* for 
example) mplces a prafoiiionaMoabing f>h 




SIGHT ALONG 
POSTS 



CHAiK^ 



YAkO STAOCTllPfSt pruning^ pfonyfpg^ ar anything lit the 
gorden^ Go* oxport ho^p from nmw Camplote Garden- 
ing Guide, a set pf 2^ pfaffic-faminotod, irtfarmofian- 
ppckftd re^e/eiice shoefi. Send $3.95 fo PdpiiJaf Mechonrcx, 
DepL GG. ftox Wld^ tacfio Oty, N.T. }00l9. 



make certain that it blends with both the architect 
ture of your home and the look of the land. 

Another good point to keep in mind is that once 
you have painted a fence, you have imposed upon 
yourself a periodic repainting chore. Thus, it makes 
good sense to use stain whenever possible and let 



WELL-PiANNED FENCE left ihraugh uninlfrrrupt«d flaw of oir 
for gr«ot«r worm- weather comfort. Nolle* careful ^ondscoping 

CiGHrfiim'lA n^wcKMi Arwn-. piMItO 





HOW TO SET POSTS 






ALUM 

WAiLS 



\ 

CONCRETC 



MAKE SURE 
POSTS ARE 
PLUMS BOTH 
PLANES 



Pitched for 

POSITIVE 

VVATEB 



TWO WAYS TO ANCHOR POSTS 



PLANTING 4x4 POSTS 5s firsl step in ony fence 
initotlottOfi. Roil ond poit details are ihown below 




CHECKERBOARD DiSKON abo¥e ba$ narrow spacing 
between boards^ Staggered boards in fence below 
are spaced farther opartf^ ond fence con sit on potio 








FENCEPOST AND RAIL DETAILS 



BOTTOM RAIL 
MORTtSED 



RAFLS 

smN 

GAIN 



SHEET 
METAt 

bracket 



SLOPING TOP 
RAIL 



TOP 

NAIl 



SUPPORT 

RAIL 



CORNER 

POST 



MITEREO 












lit.- 



the boa rets age by exposure. A stained, 
natural fence blends with all types of archi- 
tecture and the weathered patina adds to 
the wood's charm. 

Almost any wood can be used for the in- 
the-earth posts, but cedar is generally ac- 
cepted as the best choice. It is not expen- 
sive and will last the longest when em- 
bedded in soil. 

Posts can be placed in a concrete collar 
as shown or simply surrounded by tamped 
earth. If you use concrete, make certain 
that each post runs through the footing. 
Otherwise, water draining through the post 
will be trapped below and the rotting pro- 
cess will be accelerated. 

Redwood and pine are the woods usually 
preferred for above-ground use — the first 
because of its longevity when exposed to 
weather and the second because of low 
price. * ♦ 




SOLID fRIVACV SCKEEN is suitad to lorge yordt- 
Ocforative Kcriiontol members above ponels are 
ideal for hanging plants, ivy or ornameiHal lanterns 



4X4 



1 X 6 
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BOTH SIDES OF THIS FENCE LOOK THE SAME 
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L£0GE cap cut from 

4X8 REDWOOD v. _ 



PLANTERS 



(MITEflEO 

CORNERS 



2X6 REDWOOD 
TONGUE AND 
GROOVE \ 



2 X 6 T & G DECKING HALF- 
LAPPED "LOG CABIN" style 
AT CORNERS 



1/4" GROOVES ^ ^ ^ redwood 
■ i 21" LONG 



3/4" DRAIN 

2X6 REDWOOD I HOLES 
TONGUE AND I \ 
GROOVED V 



1/3 X 1-1/2' 
OADO 



MITERED 

CORNER 



4X8 PRESSURE 
TREATED BASE, 
MITERED AT CORNERS 



2X6, 

33" LONG 



11/2 X 1-1/2" RABBET 



26-GA, sheet-metal LINER 



FI 



INSIDE TARRED 



GRAVEL drainage 



CRUSHED 

STONE 



Planters and 
benches 



1 & 1 / 2 ' 



2 X B, 72" LONG 



CALIFORNIA rfidwood is the best 
wood to use for planters and benches. 
2 It contains natural chemicals that re- 

18" LONG sist decay and termites, weathers well 
and requires little or no maintenance. 
Top grades of heartwood are best 
when the bench or planter is to sit 
directly on the ground- Sapwoods 
(garden grades of redwood) cost less 
and are suitable when structures are 
to be up off the ground- Application 
of a clear water repellent will help tt>e 
wood retain its natural redwood color 
and protect it against dirt and grime. 
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11-1/2 X 13^1/2' 



2 X 2.1B 
LONG J 



2X2RAIL 
t 2 REOD) 



2 X 10, 

IB" LONG 





III / 






i"ll 

Ml 









Fence niche 
planter 

SOMETHING DIFFERENT in the way 
of planters are these niches that are 
framed as part of the fence. Besides 
being a novel feature that serves to 
break up a long expanse of plairt 
fence, the enclosures actually afford 
protection to a plant from strong 
winds and at the same time provide 
extra bracing to the fence itself. 

A small bridge, such as the one 
below with its built'in olanter boxes, 
will add charm to a fish pond and 
rock garden. When building both 
these projects from long' lasting Cali* 
fornia redwood, use noncorroding 
nails (hot-dipped galvanized, alumi- 
num alloy or stainless 5teel) so the 
nails won’t discolor the wood. 



Rock garden bridge 



LAGSCREWS 
3/4" HOLES 



1 X 6, 

8" LONG 



CONCRETE 

FOOTiNG 
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TOPCAPFFIOM2X0 
SLOPE TOP TO 
DBAmrOUR WAYS 



5 fjT'SQ BLOCK 
ON BOTTOM OF CAP 



1 X 6. 

?" LONG 



a- 3/4' 






WEATHER 
PROOF A 
FIXTURP 



1 X a, 
5 1/2 ■■ 
LONG 



S LOUVERS 
EQUALLY 
SPACED IN 
1/4 "GROOVES 



SECTtON 



1,'4X3X6" 
36 REQUIRED 



UP DIRECT BURIAL 

Cable □ vk 



TOP 

VIEW 



POST 

SECTION 



M^TiRED 



t 



Handsome 
yard light 

WOOD is always at home out-of-doors. 
It brings beauty, character and per- 
sonality to every setting. A good ex- 
ample is this all-wood yard light. A 
most attractive addition to the yard 
during the day, it offers a dramatic 
nighttime effect with its unique louv- 
ered “shade," It's made of stock 
sizes of common lumber, including 
the built-up post. The shade slides 
down over the top ot the post and is 
held by screws placed through the 
crossbars. A weatherproof socket and 
direct-burial cable should be used. 
Your local code may also cal) for 
conduit and lead -covered wires. 
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Bouncing teeter board 

It's possible to add playground equipment to 
your back-yard "family-fun center" without 
spending a great deal of money. With a little 
imagination, you can convert everyday items 
that no longer serve their original purpose Into 
games for your youngsters. The teeter board, 
for example, is simply four coU springs from a 
car attached to an old wheel hub. Use a heavy 
truck tire for a base and a 2x10 plank for the 
board. Paint in bright colors. 



Merry-go-round swing 

When you lay out the location for this toy, 
allow plenty of room so the kids can swing and 
twist on it in all directions. For a base, cut a 
3-ft. disc from %*in. exterior plywood. Bore 
four holes equidistant around the circumference 
2 in. from the edge. Secure with short hemp 
ropes knotted below and fasten to a length of 
rope attached to an overhead horizontal cross- 
piece between two trees. 



Playground 

equipment 



4 



nt 
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Wire-spool 'mountain' 

Kids never tire of climbing and exploring in, 
over, under or wherever. This "mountain" wilt 
keep youngsters occupied for hours. It can be 
quickly fashioned by stacking eight or more 
large wooden wire'Spools. When satisfied with 
the arrangement, drill holes and 
bolt the spools together with gal- 
vanized carriage bolts. Paint all 
parts in a variety of colors. 



Stand-up swing 

The whole gang has fun on a swing made of 2x6s, chains and posts. Plant the vertical 
posts at least 3 ft. in the ground, then notch and secure the crosspieces with strap 
iron and hefty hardware. Though most of the equipment shown on these pages should be 
painted bright colors, the wood parts on this one should be treated with preservative 
only. The plank, under any circumstance, should not have a slick surface. 
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One-piece 

fiberglass 

pool 

RESEMBLING a giant bathtub, this 
one-piece, above-ground fiberglass 
swimming pool has a mirror finish 
that never needs painting and no 
leak-producing seams. Claimed to be 
stronger than concrete, it has outside 
and inside steps, with built-in skim- 
filtering system. The 12*25-ft. kidney- 
shaped pool is 2Y2 to 5 ft. deep, can 
be installed in as little as 72 hours. 
White or aqua pool weighs 2000 lbs., 
sells for $3395 f.o.b. Swim-Gard, 
Inc., 950 Cooper St., Box 70, Dept- 
ford. N.J. 08096. 




Prefabbed 

deck 

medules 

FACTORY assembled and prestained 
Reddi-Oeck patio sections are ready 
to install on level ground, gravel, 
sand or concrete. Durable redwood 
2x4s in new 3x3 or 4x4-ft, packaged 
units interlock without nails in check- 
erboard or striped pattern, can be 
picked up and rearranged at will. 
Units are priced at $12 and $15. For 
more information, write Georgia- 
Pacific Corp., 900 S.W. Fifth Ave., 
Portland, Ore. 97204. 
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NEWS BRIEFS 




Electronics at the Olympics 



Behind thS'Scenes technical achievements 
will be almost as amazing as athletic prowess 
at the 1972 Summer Olympics in Munich this 
month. A "superlexicon" for fans and report- 
ers» for instance, gives personal data con- 
cerning 15,000 athletes, officials, coaches 
and the like at the touch of a key (upper 
left). The Siemens system even provides lists 
of records, wins and rankings for all Games 
since 1896. A spirometric device (above), 
which instantly analyzes the physical condi- 
tion of an athlete, is part of extensive medical 
facilities. And mobile relay stations (left) will 
allow television and radio signals to be trans- 
mitted from anywhere in the area. 




GMC shows prototype of its 1973 motor home 



Front-wheel drive and tandem rear wheels 
with independent atr suspension are features 
of an experimental prototype rnotor home 
shown recently by GMC Truck & Coach Div. 



The 26-foot recreation vehicle will be mar- 
keted in early 1973. Other features include 
an aluminum-and-fiberglass body, 455-cu.-in. 
V8 engine and automatic transmission. 
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PM OWNERS REPORT 

A nationwide survey based on 2,000,000 owner-driven miles 



DODGE CHARGER 



Blinded by style, owners 
overlooked rear visibility! 




D odge went to two wheelba.ses for 
its intermodiato Coronet line in 1971. 
That model year all two-door Coronets 
became Chargers, It’s the same for 1972— 
if you want a two-door Coronet, you buy 
the Charger. 

('harger coupes and two-door hard tops 
now span a 1 L5-inch wheell^ase, as against 
118 for Coronet sedans and wagons. Sheet- 
metal differences distinguish the Charger 
and leave it looking quite a bit flashier 
and more sporting ^an the Coronet. 

Styling, in fact, became the reason most 
owners went for the Charger— nearly 68 
percent said that the car’s flowing design 
and sleek lines convinced them that this 
was the car they had to have. 

On the other hand, it was this same 
factor— looks— that brought out owners’ 
single strongest gripe: lousy rear visibil- 
ity. The combination of smallish, back- 
angled side windows plus a steeply slop- 



ing, boxed-in rear glass makes backing up 
or switching lanes a moment of truth. 
From the horse’s mouth ; 

“Backing up is like driving with a paper 
bag over your head. This type of defect is 
stupid and dangerous!’ “Can’t see the 
trunk out back— too many blind spots’’ 
“Rear window should wrap around roof 
because it’.s impossible to see what’s com- 
ing at a Y intersection” “My rear pas- 
sengers can’t see out, and it’s tough 
enough for me!' 

The Charger comes with Chrysler 
Corp.'s long-faithful, economical slant Six 
as basic standard equipment. Yet only 0.8 
percent of our owners reported driving 
six-cylinder cars. Most chose the two-bar- 
rel 3lS-c.i,d. V8.This engine delivers good 
performant*, they say, between 14 and 
17 mpg. We’d estimate that the Six will 
better the 318’s fuel economy by about 
two mpg all around, although data were 







OWNERS WAX RHAPSODIC 

about Charga-r'i Iooki> no me 
it the If primory reoson tor 
buying. Some, though, lOy 
high bumper ond gfiMe get 
dinged easily in parking^ et- 
peciolly wiihour cptiofiol 
guords (ot Si 6 addllronal] 
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EXCELLENT DRIVING POSITION ond convenient 
reochei lo oil controU, report owners. Toch U ovoiU 
obi# in Speciol Edition ond Rollye pockoges- Huge 
doors moke getting out □ bit tough in tight s^pocesi 
some soy doors ore heovy when cor is porked on slant 



insufficient to verify this. The new- for- 1972 400 c.i.d, V8 
gets approximately two mpg less than the 318. Poor gas 
mileage cropped up as a notable complaint among only 7.2 
percent of Charger oWiTiers, so most feel they’re getting 
what’s expected. Some aspects owners appreciate the most; 

“Best- looking sports- type car with adequate room in rear 
seat and trunk.” '*Gets a lot of compliments.” "Good han- 
dling with tom on bar suspension.” “Goes like a rocket, 
and girls love it.” “With the complete set of instruments, 
I can see w*hat's going to happen instead of what hap- 
pened." “Comfortable and lots of room." “Body is con- 
structed like a high-performance aircraft fuselage.” “Lim- 
ited -slip differential makes my Charger handle well in 
winter." 

As often happens when we ask about a car’s workman- 
ship, opinions vary: 57.3 percent rated workmanship “good 
to excellent,” but only 6.0 percent voted the straight “ex- 
cellent” ticket. Random jottings on that topic: 

“Workmanship unsurpassed by any other car manufac- 
turer.” "For the price it should be better built,” “As a police 



AWKWARD POSITION OF OA5 CAP mokes it herd 1o tlghlen, slops out 
fu»l. And o recurring complaint (ot in many cars) ii lock of venf ponti 







officer, I drive many different makes of 
cars, and 1 find the Charger better than 
most in nearly every area. If the factory 
would pay a little more attention to 
small, not readily visible things, 1 feel 
the car would be about perfect.” “What , 
happened to the 50,000 -mUe warranty I 
had on my 1967 Coronet? They don’t 
make them like they used to.” 

As to handling and comfort: 

“I like the way the car handles in 
tight situations. It feels at home at any 
speedi and that doesn’t change with road 
condition. Very pleasant to drive and 
ride. It also has quick acceleration neces- 
sary for entering expressways.” 

When we asked Charger owners what 
they would like changed, the over- 
whelming cry was for better rear vision. 

After that: I 

“More legroom in back.” “Better bum- i 

pers; front one gives no protection, and I 

guards are useless.” “A better rear- I 

window defogger. It’s the blower type, 
and I much prefer the wire ones.” “Better 
quality tires as standard equipment.” “A 
flow-through ventilation system that 
works.” “Go back to vent windows.” | 

One nagging complaint centered on the 
Charger’s being hard to start (7.7 per- 
cent of all owmers mentioned this, with 
about half of them saying it happened 
only in cold w’eather; the other half got 
it only in trying to restart a fully 
w'armed-up engine). It’s a puzzler that’s 
cropped up in other Owners Reports of 
Chrysler Corp. cars and a few other 
makes. No one seems to know the pre- 
cise cause. Opinions range from “stuck 
choke” and “smog junk” to “that’s the 
way it is.” 

What about dealers and dealer service? 

“1 am treated like a best friend.” “Sales 



MOST OWNERS CHOSE 31 B V8, found if fough. eco- 
nomical, bwf a f*w m«n11an«I tome tlorflrg probfemt 

HORN'S HARD TO HONK while turning, mirror tome- 
limes block* view, but dashboord is well toid out 



HIGH LOADING SILL moket spore heov/. In pioce 
at front of trunk, it takei up valuable cargo space 
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GOOD KANDUNGp roodholding^ but wid» pHlan and 
imall rear window moke ba<ting o lima for proyer 




Summary of 1972 Dodge Charger Owners Reports^ 



Tdto I miUs driven 



Average mtin per gallon 

3l^cu,-in. VI: local driving M.2 
long tripi . 17.1 

400-CU.-J n* VI : ! otol driving 1 2 A 
long tripi ...J5,l 

Engines: 

22S-cu.4n. Sijf 0,B% 

3ia^cy.4n. VS S5.S 

|40-cu, rn. VS J.O 

400^cy..ln. VB .. nA 

440-cu.-ln. VB 2.1 

TroRsrfiisslonf ; 

Automatic V5.S% 

4^(peed manual 2.7 

1- &peed mqnuoi f.S 

Bodv ityies: 

2- doE^ ^oijpe II .2% 

2-door hardtop SI.S 

Models: 

Charger SE , . 05-2% 

CKorger 500 „ , * _ _ tA3 



Why the Charger? 

Styling ... i?.S% 

Post evperler^cc ^ .1 S.7 

Price B.5 

Slie . S.A 

Sp«cKilc rihes; 

Styling , hlA% 

Hondling 50^2 

Comfort 24.? 





3L0 


EcanoFTiy . , , , , 




Bfrformontff 


14^2 


Spocific ditllkes: 


Poor rear vision ... 




RattUi 


13.2 


Low gat mileage . . 


7.4 


Horih rtdo . . . = 


5-1 


Poor warkmanihhip 


5A 


^oof deoler service 


4.3 


What clionges woald you 


like? 


Betfur FEor yiiiion 


32.0% 


Mare rsar legrOOin 


4.5 


Change ityHng - 


5.4 


Hod anv rnedianioal trouble? 


Yei 


M.S% 


No . .. 


4SS 


Whot kind of trouble? 


Carburetor 




Trantfnmiaxi 


- , . 14.7 


Aircond if toning 


. i -4 


Windshield wipers .... 


7.7 


Electrlcaf 


. 7.7 


Cold tlodi . 


. 7 7 



Did you repair it ywirfolf? 

Mo 94.6% 

Yes . 5.5 

Dealer repairs- safisfootory? 

Yei 43.4% 

No . ..... 34-4 



^Percentages might not equol 100% due to rounding qnd/or imvtticient doto. 



|» th« Ckorger voor only Cor? 


No - 


52,4% 


¥ii . . . . 


474 


OHief ears owtied: 




Dodge 


.21.0% 


Ford 


2J.1 


Chevrolet . ... 


14,1 


Fif mouth ..... 


9.9 


Chrysler .............. . 


7.6 


Aoemortes/powtr options : 




Automotk tronsmlsilon ,. 


.95.1% 


Power steering ond brakes 




(both] 


TO.4 


Alrtondiflonlng , . 


54.2 


Radio 


44.2 


Hear defrofler 


29 5 


Power tteerlng ......... . 


24.0 


Vinyl top . .... 


21.5 


Ttirted gloss 


15 9 


Reor speaker 


ll.l 


Bucket seats + — 


.13.9 


Stereo fgpe 


I2.a 


Age distHbution of owners £ 




15.27 


47.7% 


3049 


32.0 


£0-pluf ............... 


20.2 



Would you buy on other Charger? 

Yei ... 74.0% 

m . 24.0 



department good^ service department 
fair.” “The man understands how to get 
along w'ith people — isn’t pushy.” "Slow 
to make repairs; discourteous sales 
personnel." “Had to make five trips to 
one dealer because the hidden wipers 
wouldn’t park correctly. He never did 
fix them. Took it to a second dealer who 
put it back like new." “Was completely 
pleased with every aspect of my trans- 
action with this dealer." 

Charger owTiers tend to be young, 
with nearly half of our respondents 
under 30. Contrast this with Saab owners 
(see pages 46-49), who are evenly divided 
in all age groups. Since younger o'v^Tiers 
logically expect changes in their lives— 
in family size, situation, income, status — 
nearly a quarter said they probably 



wouldn’t buy a Charger next time. This 
probably isn’t so much a reflection on the 
car itself as on the fact that it’s a young 
person’s choice. 

We’ll leave the final summation to a 
25-year-old Philadelphia technician, who 
writes: “This is my second Charger, my 
first being a 1968. I drove the ’68 almost 
four years and 65,000 miles and had no 
major problems. I’ve had this 1972 Special 
Edition about seven months now, and it’s 
performing as good as, if not better than, 
my previous Charger. If Dodge continues 
to build Charger this well, then 1 don’t 
think I'll ever buy any other kind of car. 
1 like to go for long rides in it on my days 
off. The Charger is very relaxing. My 
only complaint is that I cannot drive it 
all day, every day! ★ ★ * 



CHARGES ROOFLtNE it on« of th« ttyling •laments thol caplvrftd highlj^ itytt-contciowt buy«ft of the cor 
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GLASSES THAT ''SEE^^ for ihe blind ore 
omor^g mon|r ir^genioui innoyatiom en- 
cabling th* $lghtle(i fo move obout wit+i 
newfoynd freodonri ond confidence. The 
electronic detection li bo&ed on 

fhe uie of ir^viiible infrared royt beomed 
for word from a Hny Itght-cmihlng diode 
hov^ed in o »moH lube olong one side of 
the eyeglaii frome. IF the ^oy^ stfike 
on obi fade In the yier'& poih, reflection i 
bounce bocic ond octivoie o photo-diode 
recefeer In o timilor tube on the other 
£ide of the ayeglost frome. This triggers 
pn plorm circuit thot sounds O woming 
lone rn the uftet'i eor, telling hlrn thot 
on obstriKtlon ftei oheod. Advpnfoge of 
the lystem \i thot it detects objects pbove 
woist level tike o tree bronch, os shown 
in photo of left ond In drowing on focing 
poge. Photo on focing page shows how 
circuit boordi^ diodes and batteriet oil fit 
into the two slim, Vi nch -diameter tubes 



nfbared 

TRANSMITTER TUBE 



iNFRARED 
RECEIVER TUBE 







Electronic ‘eyes’ let 



Radarlike glassesi 
portable reading devices, 
even artificial eyes 
that screw into place 
like a camera lens, are 
among mtracLilous new 
aids for the blind 



By SHELDON M, GALLAGER 



T he old expression “as blind as 

a bat” \^d]J soon be a thing of the past. 
Not only do bats get around better than 
most people with perfect vision, but their 
remarkable built-in sonar-like guidance 
system may well serve as the model for 
similar aids to help the blind navigate 
almost as well as a person with full sight 
One such aid is a clever electronic de- 
tection system invented by Forrest M. 
Mims, a young electronics engineer from 
Albuquerque, N.M. The Mims system, 
shown on this and the facing page, w^orks 
something like sonar and radar except 
that invisible infrared light rays are used 
in place of sonic pulses or radio waves. 
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h DETECTION RANGE EXTENDS SEVERAL FEET 



TRANSMITTED 
INFRARED BEAM 



TRANSMITTER AND RECEIVER 
FIELDS INTERSECT A FEW 
FEET AHEAD OF USER 



INFRARED REFLECTIONS 
FROM OBSTACLE 



OBSTACLE 



INFRARED 

TRANSMITTER 

TUBEv 



INFRANEO 

RECEIVER 

TURE 
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the sightless 'see’ 



The device consists of two slender tubes 
attached to a pair of ordinary sunglasses, 
one on each side. From one lube, infrared 
rays are transmitted in a pulsed beam 
from a light-emitting diode (LED) . When 
the rays strike an object, some of the 
light is reflected back and picked up by 
an ultrasensitive photo -diode in the second 
tube on the opposite side of the eye- 
glass frame. This triggers an alarm cir- 
cuit that sounds a 3 00 -cycle warning tone 
heard through a tiny tube inserted in 
the user’s ear. By moving his head slight- 
ly up, down and sideways, the user can 
readily “scan” the obstacle to tell if it’s 
something narrow like a post or tree that 
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he can step around, something with an 
opening in the middle like a doorway that 
he can walk through, or something broad 
and flat like a wall or fence that he must 
turn away from. 

Unlike guide dogs, canes and other 
hand-held detection devices, Mims’s “elec- 
tronic eyes” have the advantage of closely 
approximating the location and move- 
ments of a person’s real eyes — ^they “look” 
wherever the user looks, simulating nor-> 
ma! vision. They also detect objects above 
waist level, such as low-hanging signs, 
awnings, tree branches and the like, that 
a cane might easily miss. 

Although the system is capable of spot* 

S7 




NO BIOGER ihtXTi m porloble lape recorder, thii 
r«nicirkable oid enables the blind to read any 
ordinary prlrrted type vrithoyt need for o bfoHle 
translation. A photoelectric sensor on the end of 
O cord Is simply moved across the printed page 
(upper photo abcve)^ while the u^er holds o 
finger lightly ogainst the rows of tiny vibrating 
pins (lower photo obove). The optical Imagei 
picked up by the lenspr ore transformed Into 
slmlEor shapes by the vibrating pins. The tingling 
sensations that ore produced by the pins thus 
permit the user to one letter after on^ 

other os the sensor scons the printed type. Photo 
of the right shows □ blind Berkeley^ Calif., itu^ 
deni using the portable OptocOn device to "read"' 
a notice posted on a school wall. This oid is 
now under development pi Stonford University 




ting objects up to 50 feet away, the trans- 
mitter and receiver tubes are deliberately 
angled so their fields of view converge a 
few feet ahead of the user. This restricts 
the coverage to obstacles within immedi- 
ate range. Mims points out the arrange- 
ment is also helpful In locating desired 
objects. A person entering a room, for 
instance, can find a chair to sit in mere- 
ly by scanning the area briefly until the 
signals indicate something resembling the 
shape and size of a chair. With practice, 
users soon can tell different objects by 
recognizing familiar signal patterns, 
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ARTlFIClAi CORNEAS ore resiofing sight to ma^if 
blind p0r£om fn where live corheol trons- 

plonls elfh&r hove bailed or con't be perforrned- The 
technique^ developed In England^ r onsets of firtt 
impbntirig a threoded plostk socket Into the 
os shown in the drowing ol right, A borrel-shoped 
plosfk lens (top photo ot right] is then threoded 
into the socket with o special "screwdriver'"^ (top 
photo ot left)^ The photo Immedpotefy obove shows 
octuol eye implant ofter operoflon is complete ttiny 
post at right is used to prop eye open during sur^ 
gery^ will be removed J Becouse eyes normoUy re- 
ject such foreign bodies^ method was thought to be 
impossible until surgeons, removing shottered canopy 
Fragments from the eyes of Injured fighter pilots, 
found that the special windshield plastic used in the 
plones would not react harmfully with eye tissue 





PLASTIC 

SOCKET 

implanted 

IN EYE 



SCFiEW IN 

OPTICAL 

element 



OPTICAL 
ELEMENT 
SCREWS IN, 
EXTENDING 
TO REAR 
OF 



At present, the system provides only a 
single signal for a fixed range, but Mims is 
now at work on more sophisticated ver- 
sions that will contain two or more infra- 
red beams pulsed at different frequencies 
and aimed to converge at different dis- 
tances, Each infrared frequency would 
cause the receiver alarm circuit to emit 
a different w'-arning tone. Thus a user 
w’ould bear one tone at, say, 8 to 10 feet, 
another at 4 to 5 feet and a final one at 
1 to 2 feet. Such a system would tell not 
only how far away an obstacle is but also 
how^ fast it*s approaching. 
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The Mims device is not the only elec- 
tronic detection system being developed, 
but it is so far one of the smallest and 
least expensive. The twin transmitter and 
receiver tubes are only a half inch in 
diameter and inches long. Together, 
they weigh less than three ounces, in- 
cluding batteries and eyeglass frame. Mims 
thinks the elements can be further minia- 
turized to fit right inside the eyeglasses 
themselves and thus be virtually unnotice- 
able. Prices are expected to range around 
S300 to $350 — not much more than the cost 
of a good-quality hearing aid. The Veter- 
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HAKD*HHO OITICTOR bciied on iam% 

Of. ihfrored lt"i hondy For iomm 

uationt^ but mo$t uiori prefer eyegtois version 
b^ecoMse tf follows head movements automatically 




IILUMINATED VJEWEH above allows legally blind per- 
sons wllti very low vision to reod boolLS, magazines^ 
newspopers and other printed matter fay displaying □ 
greatly enlarged image of the typ^ on a 9 by f4-inch 
rear -projection screen. Called the Optlicope, It can 
also be used to provide mognif^ed views of pictures 
and drawings (leftp above)^ Device is mode by Opaque 
5ystemsp Ltd,, of Hempstead^ N. Y*, and it sells for $295 

ans Administration is testing two of the aids, 
and the American Foundation for the Blind 
has expressed a strong interest in the device. 

Meanwhile, research in the use of laser- 
actuated detection devices has also taken a 
giant step forward. Such detectors work 
somewhat like the Mims aid except that 
laser beams are used instead of infrared 
radiation. A laser beam is directed tow'ard 
an obstacle, and its reflections are picked 
up by a light-sensitive receiver spaced 

(PlectEfe fum to pgge J7^j 



READING A BOOK Ik easier 
for the blind with thii nov^ 
el Optaphono device that 
cofiviria printed type into 
audrble loundi. The book h 
ploced face down on top and 
a moving beam of light un- 
darneath Acan$ the page, a 
line at a time^ at a rote 
that can be controlled by 
the user. The beam li mode 
up of sIk tiny polnli of 
light whose reflections form 
light ond dark imoges cor- 
responding to the shapes of 
the letters scanned. These 
imoges ore then translated 
electranically into potterns 
of muiicsl tones, one for 
eoch letter of the olphsbeh 
something like the dat'd osh 
pattern! rn Morse code, A 
person Ufing the device 
memorizes the tonal pat* 
tern&, learr^lng to diitlnguiih 
entire words almost at once 
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m 8000 

miles in a 

Model T 
camper 



Photos by D^ok Sarney 




B ack in ’35 Dick Bamey got a 1916 
Model T at a good price — in exchange 
for replacing brake linings on the o-wner’s 
other car. When friends asked Bamey 
what he wanted with such an old buggy, 
he’d reply: “I’m going to drive it across 
the continent some day.” 

Thirty-five years later, on Apr. 6, 1970, 
he pulled away from the city hall in 
Portland, Ore., on the first leg of a trip 
that would take him to Portland, Me., and 
back. On the way, the 58-year-old propri- 
etor of a music and camera shop would 
visit sons in Wisconsin and Massachusetts. 

First, he had to rebuild the old car. He 
mounted a camper body on the chassis 
and installed a 12-volt electrical system to 
provide juice for lights, wipers and a re- 
frigerator. He overhauled the engine, re- 
placing piston rings, valves, springs and 
timing gears. Critical parts, unavailable 
25 years ago, are back on the market to 
meet the needs of old-car buffs. But not 
all parts, Barney warns. 

As his experience shows, you don’t take 
a lengthy junket in an antique unless 
you’re a pretty fair mechanic. Most of to- 
day’s gas station attendants can’t even find 

DtCK BARNEY GETS lH» f»el of Mi Mod«f T oH«r 
irupeefing chaiiii. H« rvpairad a rwittd-out wheel 
rim with plgitic, replaied boll bearing! in wheeli 
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HYSHAM, MOHT 
MAY 24 



PORTLAND, i 
ORE. f 
DEPARTURE: 
APRIL e 



MADISON, WJS 
MAY IS 19 



MtTCHELL, ORE 
APRIL 8 i 



MEDICINE 60W, WYO 
APRIL 14 



CHILUCOTHE, OHIO 
APRIL 26 



BLACKWELL. OKLA 
APRIL 19 



Mtp iy Ptfef Tr^^fgn 



ARRIVAL HOME 
j MAY 27 



CATSKILL 
MOUNTAINS. 
N.Y. MAY B 

\ 

DEARBORN, MICH. 

MAY 14 



PORTLAND, ME 
MAY 5 



BOSTON 
MAY 14 



AN aODD^MlLI safari 

Map shows ionn« places where Dkk 
Barney tfopp>ed to rail or make repairs 



the gas tank on a Model T (under the 
driver's seat) or oil level indicator (two 
petcocks on the tTansmisslon housing). 

Barney made a number of repairs en 
route. Typical was the way he replaced a 
broken coilbox contact plate that was 
keeping the No. 3 cylinder from firing. 
Since he could not lay his hands on a re- 
placement, he fashioned one from the lid 
of a grapefruit- juice can. It held up for the 
next 4500 miles. 

He chuckles when he recalls an experi- 
ence on a steep grade in New York’s 
Catskill Mountains. He was behind a 
heavily loaded truck grinding toward the 
top of the hill. Though the “T” could do 
about 35 mph on a level road, it wasn't 
much on hills. In low gear — the Model T 
has but two gears — the car managed from 
7 to about 15 mph. 

When Barney found that he was slowly 
gaining on the truck, he decided to pass. 
"I pulled into the inside lane,” he recalls, 
“with the throttle wide open. As I crawled 
abreast of the truck we rounded a curve 
and came in view of a highivay work crew. 
They saw that a 'race' was in progress 
and cheered as my Model T pulled into a 
half-length lead. I felt as though I’d just 
won the Indy 500.” ★ * * 



READY To ROLL AOAIN offer completing repolr iru 
Mitchell, Ore. On second day Quf, a tlirow-out 
collar on dutch had broken, requiring replacernent 
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REBUILT ENGINE did not retain refurbished look 
for long once trip itarted. A chorpcteriitTc of Mod- 
el T engines, say^ Borneyt is a tendency to leok oil 




Whatever you drive, wherever you go, 
P^nnzoil is worth asking for. 




Motor oiM 



Pif4TffIHU?L 33UJCl4l»«lA -aTnCKAriM 




Yes, longer yet milder. i 



IB mg. "Ear". 1.3 mg. ntconne n. par cigarena. FTC Bepon APfUi 7Z. 



PALL MALL GOLD 100‘s,..'‘t3r‘ 18 mg.— ricotifie, 1.3 mg 
Bcsi- sailing filtef krng.,../'tar“ 2D mg.— niErDOne, U mg. 
01 a II bra n ds, lowesi "iar“ I m g — niciDime, 0. 1 mg. 



Jv^irnspn&iL iMUMiUBHi-iujl aEuipcc.r.^ 
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BARNfY^S ANTIQUE CAMPER df#w onlooker) oi qU 

rUDif every (top. Typkal wnt grou<p of itieh pn PufTp- 
lo^ Mo.h who pmpected vehicle fcom high sidewolk 



A |yNg4>QWERED ^^MELOPICA'^ wm inteprded for di- 
verirorr while driving. &ut Barr>ey loon abandoned 
the idea in interest of safety^ limiting hii m%ji- 
licmaking la stopi cal gas itatiorrs and parking lots 



WHEN THI CROSS-COUNTRY PRIVER pulled Inia the 
parking lot of the Maine Touritt Infomiotion Cen- 
lei oi Kiltefy, he was given enlhusipstlc: greeting 
by members of MOAL— Maine Obsolete Auto Leogue 




LAST OF TRIPPS THREE FLATS woi discovered on the 
morning of final day outi Locating a ilov^ leok in 
tube called for on improvised woter immersion test 



THE INTREPID TRAVEIER was given on official web 
came by Terry Strunk^ moyor of Portland, Ore- The 
slow-paced trip took the betler port of two montht 









A paddlewheel 

riverboat 

If ft/e Toot i$ a small version of riverboots 
once common in America. This beauty of a boot 
was built under a tree in a yard in Kentucky 

Photos by James PickereU 

B enny POWELL is the kind of craftsman who delights in transforming 
commonplace materials — even junk — into something useful and hand- 
some. Some years back he built a “vintage" touring car from parts salvaged 
from several old autos (Right Out of the Roaring Twenties, page 76H, Nov. 
’71 PM). A love of paddlewheel riverboats led him to an even more am- 
bitiotxs project — the construction of Little Toot. Powell labored for three 
years before he had the boat shipshape. 

What makes the accomplishment doubly impressive is that the inventive 



TAKEN from falcon, this 90-hp englriE burn^ ob*ut 0 gallon of gos on hour as il puih«s 
boot at cruising spood of 5 mph. Agolnst oftftr bulkheod (b«low) cir« fwo-byrnor stov# ond on 
oven, fueled hy gqs from Cylinder ctop d*ckhout«. Old-fashioned kerosene {omps provide lighl 








WITH FRIEND AT WHEEi, Paw«1l and hh wif« 

ivn ihfrmselvei on for«d«cliH Cgpola atop deckhouse 
IS ornom&ntol* Poddlewhe#J {top l^ft) h mcrd« of 
lix-foof plonk) bolted to on on^le-iron framfir H«Ovy 
choin tarn) sprocVet whe«l> An array of wbittles 
(left) gi¥«i liHf* Toot iti name. Compr«)S«d oir 
comei from tank that's kept ot foil presiare by o 
compraiiior from an automobile alfcandltior>er. In* 
lide deckhouse, helmsmon *Sti o midship) on the for- 
ward edge of tho engine cover* Twm "‘'stackt*" run 
up through the roof; one of them ti a ventilator 

craftsman worked without drawings and* 
mostly, without help. Powell has but 
one arm, having lost his right arm in 
World War n. 

Powell welded sheets of 12- gauge iron 
into a hull, framed the deckhouse in angle 
iron and covered deck and house with 
half -inch plywood. He built the hull under 
a tree in his yard, the deckhouse in his 
shop. He assembled the boat with a chain 
hoist slung from a tree branch. 

Little Toot is 20 feet long and 8 wide, 
and displaces 2 % tons. Powell hauls it on 
a trailer built on a mobile-home axle. The 
engine, a gift, had 94,000 miles on it before 
Powell had it rebuilt. The storm windows 
used for the deckhouse were “borTOv?ed” 
from the Powell home. He estimates his 
total cost (including the price of new 
storms for his bouse) at $1500. 

The Powells enjoy cruising on the Ken- 
tucky River near their home in Danville, 
Ky. Benny is one boater who really earned 
his hours of relaxation on the water. ★ * ★ 
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Australia's jet-powered drone 

The Turana> newly developed by the Aus- 
tralian Government Aircraft Factories, is 
clatmed to be the most versatile guided tar- 
get drone in the world. Launched by rocket 



flies at 400 knots 

motor (that is jettisoned), the craft Ries up 
to 400 knots, powered by a small jet engine. 
It can execute evasive maneuvers, then para- 
chute to earth for recovery. 




A fountain to walk through 

San Francisco's Vaillancourt Fountain, a 
giant piece of sculpture that emits water and, 
occasionally, steam, has walkways built into it 
to enable visitors to walk beneath several 
arms that are gushing water. 
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HOMEBUHT Atl^CfeAFT 



Sidewinder 




GOOD LOOKS ond performanca ar$ incorporated in 
Sidewinder design. Spoiler hongs down from fuseloge 



pretty, perky 
performer 

This slick two-seater 
has won several awards 
for craftsmanship and 
design. You can build 
it for about $3500. 



SMOOTH IINES SWEEP back to fail, conitructed of 
steet and aluminum ond covered wHb aluminum ikin 




By JOHN F. PEARSON 
and HOWARD LEVY 

Prtofos i?/ Howard Levy 



A S AN EXPERIENCED PILOT, Jerry 
.Smyth knew what he wanted in a 
homebuilt planet sleek lines, good speed 
and the structural strength to withstand 
the stresses of aerobatics. 

After he had completed the design, it 
took him two years of spare- time work to 
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turn blueprints into the finished product. 
In February^ 1969, the perky Sidewinder 
was ready for testing. Since then the plane 
has won awards for design and workman- 
ship in competitions sponsored by the 
Experimental Aircraft Assn. The EAA Is 
an international organization that many 
homebuilders belong to. 

The Sidewinder is a side-by-side tw’o- 
seater of all-metal construction. It is 
stressed for nine Gs (nine times the pull 
of gravity). 

Tubular spring steel is used in the tri- 
cycle landing gear, which is fixed- The 
nose wheel can be swiveled 70’*, Instead of 
using wing flaps to slow the plane, there 
is a dive brake, or spoiler, under the 
fuselage. 

With a Lycoming 125-hp engine, the 
plane has a top speed of 200 mph, cruises 
at 160 and has a 450-mile range. It can 
climb at a rate of 2(MX) feet per minute 
and has a service ceiling of 10,000 feel. 
Landing speed is 55 mph. 

The plane is almost 20 feet long, has a 
wingspan of 24 feet 10 inches and stands 
5 feet 5 inches high. Its empty weight Is 
867 pounds and the gross weight is 1400 
pounds. 

Smyth estimates a cost of betw'oen 
$2500 and $3500 for materials. He has sold 
about 290 sets of plans and knows of sev- 
eral planes that are under construction. 

Plans cost S125. If interested, write: 
Jerry S. Smyth, 3224 Beaver Ave., Fort 
Wayne, Ind. 46807. *♦* 




THE SkOEWlNDEn hot a fix»dj tricyd« landing 
gear wi^h Jtpring-$t$el »gpporf$. For maneuver- 

ing on ground, the nosev/hflel iwIvaIs at much a$ 70'* 




THE PLANE ftnl^rfi$ an eKcepHonally clftcin in$tru- 
menf ponel layout, Thflrfl are duol conlroli“-«x- 
c«pt for brakes— u$ indicofed by two contra I sticks 



SLIDING PLEXIGLASS CANOPY h snug fitting^ easy 
la Open and clase. Skl^ winder i$ less than 2D feet 
long, has a wings pon of neorly 25 fe*t, con take off 



with 600-foot lond with 1200-faoJ roil, cruise ot 
160-mph with maximiurn ^peed nf 2€K)i, clinch at rote 
of 2000 feet per minute to u ceiling of lO^DOO feet 
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HUNDREDS OF PARTS (not oil thown her«) tolifr about 40 to 50 lurprUlngl^ wiy houri to oiuinib]b 

A $700 receiver in a 

Heath calls this its finest. PM agrees. 



H eath CHAEGES about $700 for 
the wired version of its AR-1500 
AM-FM receiver, $389 for the kit. So you 
get more than gust fun from the 40 or 50 
hours you’ll spend in building it— you 
save about S7 per hour. 

The AR-1500 is one of the most time- 
consuming kits iVe ever built — it took 
about as long as my Heathkit color TV 
did. But it’s also one of the easiest. That's 
because Heath divides most of the labor 
into 10 subkits — the 10 circuit boards. 




OSCILLOSCOPE OUTPUT JACKS ler you aim your an- 
tenna to eliminote multipath interference tleft]^ get 
o undiatorted lignol (fighl). Yeur $cope 

needn't be q& fa hey q% this Heath mod«l| either 
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each packed with its own, manageably 
small complement of parts, and each with 
its ow'n section in the instruction manual. 

Assembling the chassis — normally one 
of the easiest parts of any kit — ‘is the 
hardest part of this one, since it comes 
in 12 pieces, and wires must be connected 
to 228 points. Heath simplifies this, too; 
almost all wires are bundled into one, 
precut circuit harness. (Nonetheless, I 
found it helped to number each of 
the harness’s 16 ends with Brady Wire- 
markers. ) 

Wiring errors on solid-state equipment 
can blow transistors faster than you can 
say “poof!” So the AR-t500 has built-in 
test leads that let you use its signal- 
level meter to check resistances and volt- 
ages before you actually turn on the set. 

Once you have it running, the Heath’s 
performance is sensational. Using only 
rabbit ears on the second floor of a steel- 
framed apartment house, I could pull in 
almost every station in a 40-mile radius 
— and some as many as 60 miles away. 
For the weakest stereo signals, I had to 
cut the noise with the “blend” switch 
(which reduces separation, mostly at the 
high frequencies, without eliminating it 
altogether). (}nly on the weakest signals 
—or those with excessive multipath — 
did I have to switch all the way to mono. 
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IT'S HANDSOME, even without optional wood 

$400 kit 

8y IVAN BERGER, Electronics Editor 

The muting circuit reduces interstation 
noise effectively, and doesn't cut out till 
each station is almost perfectly tuned in. 
That keeps you from hearing the fuzzy 
fringes of the signal. But it also makes 
it easy for you to tune right past weak 
stations if you're not careful. There were 
no pops or thumps as the stations came 
in, but I still found the transition from 
silence to signal annoyingly abrupt. I 
liked the way the muting could be turned 
down for reception of weak stations. 
Heath claims the sensitivity is 1.3 m^v 
(IHF), selectivity is 90 decibels (db.) 
and capture ratio is 1.5 db,; if anything. 
I’d say they were conservative. 

If the FM performance impressed me, 
the AM performance both impressed and 
surprised me. Noise and distortion sound 
almost as low' as on some FM units I've 
used; the only AM giveaway was the 
limited high-frequency response. The 
AM antenna rod is jointed, so you can 
position it for best reception. But, folded 
in, it covers the rear- panel jacks. 

The jacks are inaccessible in any case, 
because they’re deeply recessed beneath 
the heat sink. But all the jacks you 
really need are there: PHONO, auX, tape 
and MONITOR inputs, record outputs, the 
multipath scope terminals, and jacks to 
fPleft^g fum tn vage ITS) 




COMPLEX TOP VIEW »howi where some of *h« work 
wenh equally compien booom view would show the 
rest. But eoch of the 10 circuit hoards is a kit in it- 
self, so you don't bog down in wires and components 




PlUG-iN CIRCUIT BOARDS-four of them in hinged 
sockets — moke the ossembly, odjwitmertt and circuit 
checking eosy. Multiplex board shown here hoi on 
integrated circuit decoder. Switch is for alignment 
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TV cameras 

you can . 
carry in 
your pocket 



ELECTftONtCS 



By IVAN BERGER, Electronics Editor 



T elevision cameras so small you 

can carry one in your vest pocket 
are on the way. The breakthrough? 
Solid-state “image sensors” that will re- 
place today's bulky vidicon camera tubes. 

Even vidicon cameras have been shrink- 
ing lately. Some of them, using solid-state 
devices for everything but the camera 
tube, are about as small as Super-8 home 
movie cameras. 

But the new image sensors, requiring 
no space -consuming electron beam and 
gun, no bulky deflection and focusing 
coils, will make cameras smaller still. A 
si.-igle, semiconductor wafer only milli- 
meters thick will hold the camera’s "tube" 
and all its circuitry — just a lens and peep 
sight will make the camera complete. Such 
cameras w'lll share the usual solid-state 
advantages of greater reliability and rug- 



gedness, lower pow'er drain, less danger- 
ous voltages and, ultimately, lower cost 
and better performance. 

So far, though, performance is nothing 
to shout about. When RCA announced its 
"bucket- brigade charge -transfer” camera 
prototype (so-called because charges are 
passed from one sensor element to the 
next), the major excitement stemmed 
from the camera’s size (2 x 2 V 4 x 
inches), not its performance. With only 
32 rows of 44 sensing elements (1408 
total), the picture was far cruder than 
that of a TV vidicon camera, with nearly 
400,000 picture elements. 

Within weeks of RCA’s announcement, 
Bell Laboratories showed a silicon -chip 
camera based on “charge- coupling” tech- 
niques — 'less efficient, so far, than RCA’s 
bucket-brigade technology, but simpler to 




VIDICON 

TUBE 



LIGHT 

FROM 

SCENE 



CONVENTIONAL 
VIDICON CAMERA 



VIDEO SIGNAL 



FOCUSING COIL 



DEFLECTION 



LENS 



SIGNAL AMPLIFIER 



LIGHT-SENSITIVE 

ARRAY 



102 



POPULAR MECHANICS 








RCA'S SOilD.STATf TV CAMERA PROTOTYPE (Noting poge) is 
th« yet and could be mad^ snn oiler, So could Bell labs^ 

protofypw (above) — note all the empty tpoce in itK cabinet. 
The Bell lobs' chip^ with more thon 10^^00 light-imaging spots, 
gives o more defoiled image than RCA^$ 1408-spot version (in- 
letj obove)j even though only holT of the Bell chip's areo it 
used for Imaging ond half for storage (right]. Enlarged 
seven times^ the chip^s small site h obvious next to o dime; 
RCA^s chip 1 $ about 13 percent smailer+ Chip's complexity shows 
up in the 90X detoil er^largement oppearlng at lower right 



3nd requiripg less external cipeuitry- 
BelFs chip had 13.568 elements, nearly 10 times as 
many as RCA’^s. But because half its elements are 
used to store the image information till it can be 
transferred out, Bell’s chip is effectively only 
five times as sharp and detailed as RCA's. 

Meanwhile, if you want to build your own 
wrist TV camera, Reticon, in California, has a 
1024- element chip available that uses a more com- 
plex "X-Y- addressed, switched- photo-diode” tech- 
nique. The price? Just $600 per chip. A ** 




SELF-SCANNED SOUD-STATE 
IMAGE SENSOR 



A SINGLE SILICON 
CHIf^ CONTAINS: 



SENSOfY ARRAY 
SCANNING CIRCUITS 
VIDEO amplifier 



amplified video signal 




LENS 
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NEW INVENTIONS 



\ 



Coming: A *f lying sniu*oi*^ 



THERE MAY BE NO SUCH THING as flying saucers from outer space, 
but that doesn't mean you won't be seeing them in the skies if 
Australian inventor Duan Phillips has hi$ way. Phillips has come up 
with a saucer-shaped flying disc that lands and takes off vertically 
like a helicopter, but is said to have seven times the lift of a conven- 
tional copter. The disc is spun like a top by a centrally mounted 
engine. At the same time, air is drawn in by a blower and expelled at 
high pressure across the disc’s upper surface. Centrifugal force 
created by the spinning motion accelerates the air, adding increased 
speed to the flow. The effect is similar to that of an airplane 
wing flying through air at high speed. The rapid flow 
of air over the curved surface of the disc pro- 
duces a low-pressure area above the saucer, 
providing tremendous lift. A separate steerable air jet would give 
forward thrust, control direction of movement and serve the same 
function as the tail rotor on a helicopter to stabilize the craft and 
keep the central portion from turning with the disc. Passengers and 
crew would ride in a circular bubble-like canopy on top of the disc. 
The spinning saucer would have the natural stability of a gyroscope 
and be virtually crashproof. Even if the engine failed, the flywheel 
action of the coasting disc would continue to supply sufficient lift for 
a safe glide back to earth. 



Al« FLOWS OVER 
WING AT HIGH 
SPEED, CREATING 
LOW PRESSURE 
AREA THAT 
PROVtOES 
UPWARD LIFT’ 







SPINNING 
DISC SHAPED 
WING 




IVaw: water skis 
with hydrafoils 

If plain old water skiing isn’t 
thrilling enough for you, you can 
now do it on hydrofoils. The 
foils, made to clamp on regular 
water skis, raise the skis off the 
surface and permit such excit- 
ing acrobatics as diving, climb- 
ing, making sharply banked 
turns and bobbing like a por- 
poise. They also reduce water 
drag, enabling you to go faster 
on less power. They come in 
several lengths depending on 
how high you dare "fly" and 
rar^ge in cost from $50 to 
$75. Available from Custom 
Dynamics, Inc., 119 River St., 
Waltham, Mass. 
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R«iit-a-hiill for house trailers 

You could vacation on land or water with this con* 
vertible house trailer. When you reach a lake or river, 
you just drive into a special rent-a-hull marina, a 
crane drops your trailer into a waiting catamaran, 
and you’re off in your own houseboat. The trailer is 
designed so its body lifts easily off the underframe 
and wheels and fits into a matching cutout in the 
catamaran’s deck. It’s the idea of Danish inventors 
Leif Smitt and Ole Svendsen. 
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WING TURNS 
ON BEARING 
AT bottom 



ENGtNE 
k DRIVES 
[ BLOWER 
■ AND WING 



TRIPOD 
. LANDING 
X SUPPORT 



AIR JET PROVIDES 
FORWARD THRUST AND 
ACTS AS STABILIZER 



that really flies 



CREW AND PASSENGERS 
RIDE IN STATIONARY 
DOME ABOVE 
WING \ 



AIR IS DRAWN IN AT TOP 
BV BLOWER AND FORCED OUT 
UNDER HIGH PRESSURE 
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OWNERS REPORT... 



PM 




A nationwide survey based on 
1,400,000 owner-driven miles 





By MICHAEL LAMM, West Coast Editor /Phofos by trv DoUn 



P eople who buy saabs don’t do 

it on impulse. It’s a car chock full of 
safety and engineering features that own- 
ers tell us they’ve evaluated carefully be- 
fore deciding to buy. More and more have 
been making the decision since the 99 was 
introduced here in 1969 (see iSaab’s New 
99, page 42, July ’69 PM). 

Even then, the 99 had many advanced 
features, but it’s much more car today. It’s 
called the 99E, the E for the Swedish word 
for fuel injection. Displacement of the 
overhead -cam Four engine is up to 1.85 
liters. 

The 5-mph bumpers and heated driver’s 
seat are ’72 additions to the impressive 
basics of the car: front- wheel drive, roU- 
cage unit body, dual-diagonal braking sys- 
tem with four-w'heel pow’er discs, radial 
tires, rack -and -pinion steering and real 
aerodynamic design. 

Sensible design, in fact, kept popping up 
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all over our owner survey. A surprising 
32.2 percent chose this car for its front 
drive, and another 20.2 percent listed safe- 
ty as their prime reason for buying. No 
other owTier group we’ve questioned has 
ever ranked safety nearly this high. To let 
some of the owners tell how they felt 
about it: 

" Front -W'heel drive gets me around in 
all types of weather, safely, because there’s 
no skidding and no loss of traction.” 
“Triple-safe diagonal disc braking system 
is the best, and fwd gives Saab superior 
handling.” "Very good stability in cross- 
winds with hvd and w'eight up front.” “I 
bought the car because I feel it is the saf- 
est and one of the best all-around small 
touring sedans made,” "We feel very safe 
in it.” “Sturdy roll-cage body, fwd for 
handling, four disc brakes for stopping, 
good size for maneuvering and parking, 
plus a lot of no-cost conveniences like the 
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fold-down rear seat, reclining front seats, 
heated driver’s seat, fuel injection for bet- 
ter mileage; in short, what more could a 
person ask for?” 

What more do ownere like about their 
Saabs? 

‘‘Excellent vision, hugs the road and 
curves with a noticeable difference (fwd), 
and the defrosting system is excellent 
since it defogs the side windows, too,” “I 
have gotten 25,1 mpg twice on 70-30-mph 
bighw'ay trips,” “It is solidly put together. 
Compared with other new' cars I’ve 
bought, it’s tremendous.” “Smoothness of 
fuel injection over carbureted engine — 1 
pick up customers at the airport 40 miles 
aw'ay, and they usually ask me if it’s a 
Six.” 

What do Saab ow-ners think of their 
cars’ workmanship? 

“As good as my Volvo and better than 
any American car I’ve owTied.” Our ques- 
tionnaire showed that 88.0 percent of the 
owners rated the Saab’s workmanship as 
good to excellent, with 36,4 percent giving 
it a straight excellent. That’s well above 
the norm. 

We also put in a question that asked 
w'hether Saab ow'ners have ever been in 
accidents with their cars. Some 85 percent 



hadn’t, but the rest told some pretty hair- 
raising tales: 

“I was driving 80 mph,” recounts a 
Massachusetts retiree, “and fell asleep for 
a moment, and w’hen 1 woke up I was on 
the tail of a car doing 45 mph. I pulled 
hard left, rolled over 10 times, skidded, 
but got out of the car without a scratch, 
thanks to the shoulder harness. Now 
there’s no other car I’ll ride in.” 

A Pennsylvania vice-president recalls, 
“Saab talks about its roll -cage construc- 
tion. In Nov. 1971. on Interstate 81. I had 
to swerve my Saab to avoid a skidding 
car. My car spun sideways and backward 
100 yards, snapping off a heavy steel snow 
guard on the highw'ay. Tw^o -wheels were 
bent into an S shape. Impact was just 
behind the front door. Damage to car; 
S970. Penetration into passenger compart- 
ment: none. Injuries: none.” 

Owners who had minor accidents indi- 
cated that the bumpers performed well. 
Exception was about one-fifth of these re- 
spondents who coLLided with objects or 
cars w'ith bumpers not at the same height 
as the Saab's! Result was a run on new 
front grilles for the car, (PM’s test car, in 
fact, received this treatment while it was 
parked at the curb in New York City — 
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ENEKGY.ABSOSBtNG BUMPER of ullulor pioitk M^iil 
lake genuine S-mph burner Impocti in but 

the tack oF uprighli fhe gfUI» vuln«iable 



ftADIAL TIRES l*fl) are tlondorcf on the 99^ 

arid mud k«ep Itrei from ipatterij^g und^rtid# 



SAAB 99 FUEL MILEAGE CHART 
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tOCAL 1S.7 18 J 21.9 25.0 28.1 

TRIPS 20.1 22,9 25,7 2*5 31.3 



MPG 
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the victim of a sloppy hit-and-mn park- 
er who bashed the grille!) 

What do Saab owners think about their 
dealers? 

The comment heard most often is that 
there aren’t enough dealers. Several own- 
ers complained of having to drive 60-75 
miles to the nearest dealer. Concentration 
is still thickest in the East. Other than 
that: ’’Exceptional service, and on two 




fUEL INJECTION and overhead cam giva Ihe 

1B54‘CC {1 13, 1-cv.'in.) Fouf its hp at 5200 rpm. 
Still, enthuiiosi»c owners would liko oven more 90 
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NEW OFFERING is an electrically heated front seat. 
Seatbctcics fold down; heodrests ollew good vision, 
as do the tall windows. Pedals are offset to center 

occasions my dealer lent me a car while 
mine was in the shop.” Mechanics seem 
inexperienced at servicing fuel-injection 
system.” ”I deal with a smaller dealer — 
owner is the only salesman and head 
mechanic all in one' very friendly, cour- 
teous, helpful.” 

What changes would Saab drivei^ like 
to see? 

“Larger engine if it doesn’t affect fuel 
economy.” “Power assist on steering,” On 
this score, two owTiers mentioned receiv- 
ing questionnaires from the factory asking 
whether the Saab's steering effort is too 
high. This same factory questionnaire 
asked if owmers would appreciate higher 
horsepower. Both owners concluded that 
Saab must be considering improvements 
in both areas. Indeed, a two-liter “EMS” 
version is for sale in Sw'eden and will 
surely be exported to the United States, 
and a power-steering unit is in the re- 
search and development stage now. 

How about general comfort? 

Says a New Hampshire technical wTiter: 
“I find the Saab very comfortable, as do 
my passengers; also the ride is surpris- 
ingly smooth, even with Koni shocks and 
30 psi in the radials.” And a Colorado 
contractor: “Comfort is one of the Saab’s 
outstanding features, both front and rear.” 
And, “Never any crowding or squeezing. 
There’s even room in back for three,” On 
the other hand, “Seems they could make 
a $4000 car quieter.” "Inertia reels on front 
lap/ shoulder belts are comfortable and 
easy-to-use,” says a retired New York 
driver. 

With praise running thick and fast, an 
amazing 95.0 percent stated they’d buy 
another Saab; 14.6 percent, in fact, did, 
owning two at the same time. And a sig- 
nificant number had owned Saabs previ- 
ously, one man in Vermont saying this 
was his seventh in 11 years. 

What, though, didn’t owners like about 
their cars? 

“Hollow headrests.” (Push- in plugs are 
available, but the idea of the hollowness 
is to aid rear vision.) “Don’t iike the door 
locks. If you lock them from inside, you 

SPARE 1 $ UPRIGHT at far rear, 10 deep trunk tiofds 
o lurpriiing gmovnf, Eeom rear qkIa mflani flot trunk 
f 1 c 30 r. Trunk op^ns. to tar when rear seat ii falded 
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FRONT DRIVE givei luperior traction in wel or on 
inow. The entire cor it deii^r^ed with lofety lir^t 

COMFORT FOR PASSENGERS and driver tt impreMive. 
Soob it compoct out^ide^ but very tpociout iniide 



can't unlock them from the outside. Also, 
they freeze easily." “Too boxy looking and 
too expensive for its size and power.” 
"My wife would like power steering.” 
‘'Wind noise, stiff shifting." “Flow-through 
vent systeni doesn't give enough air.” 
“Not enough dealers ” “Paint chips easily.” 
“Needs a bigger gas tank.” 

Parting shots sound like something 
written by Saab-Scandia’s advertising 
people, but they're not. The following are 
typical: 



‘Tor the size of the car, seating, riding 
comfort and fuel economy, there is no 
domestic auto to my knowledge that com- 
pares with the Saab.” — New York inspec- 
tor. 

“I drive about 35.000 miles a year, am 
a salesman covering Massachusetts, Ver- 
mont and New Hampshire. I truly believe 
Saab is the safest car to drive, especiaUy 
in snow. It’s economical, fun. rugged and 
safe. I've o\\T»ed two before this one, and 
all have been great.” ♦ * * 



Summary of 1972 Saab 99 Owners 



Total mHe& driven 


1^430.492 


Average nill» per go 11 on 


Locof driving 


.,21,9 


Long frlpi 


.25-7 


Trontmisstontr 


Aiiton^otic 




4-speed manual 




Body styles: 


2-door sedan 


,.,55.9% 


4-door sedon 


...44.1 


Why the Saab? 


Front-wlieel drive ...... 


...12.2% 


Safety featkxres 


_..20,2 


Economy 


.. J4.S 


Horidllfig 




Styling ............ 


_. 13.5 


Post expef Tence ........ 


...12.7 


Quality . 




SpeCTfic likei: 


Handling 


-.-47.2% 


Comfort 


..-39.a 


Economy 


. . 27.1 


Styling 


...III 


Roodobllity 


., 13 4 


Ride 


...13.3 


Performance 


...19,4 


'Percentage? might not equal lfffi% 



I 



Specific dlilKI(«: 

Rortltt 

Door luct» 

Poor deoFflf lervTc* **^,..* 1^.5 
Hofd fa ileer S.O 

Locit of power S_7 



Have you had any accfdtnfs? 

Y*5 (5.4 



Do the ioipact*abicrbln9 bumpers 
da their job? 



Tes 

No 



Whot changes would you like to 



More power ,,70.4% 

Power peering .,,IY,4 

door locki S.O 

Fewer rotfl« 4.i 

Toch Of ttaodord 4.4 



Hod any ifiechonicol trouble? 



Yei 50.5% 

No 49.1 



What kind of troubi*? 

^ectrical .I3_B% 

Tfo otmUf 1 2,3 

Oil Jeofei . .(Li 



due to rounding and/or iniufficlent dofOi 



Reports* 



Speedometer cable . 9.4 

Fvel-ipjector leoM 7.3 

Diet you ropair it rourselt? 

No 97,0% 

Tes a.O 

Dealer rcHirs latisfocfory? 

Yes 48,9% 

No 3U 

le the Soob your only cprT 

No 55 J% 

Tes . 44.7 

Other corf owned: 

Volkswagen . l£.9% 

AnofFier Saab ,,,14.6 

Ford . .12,4 

Chevrolet p. B.4 

Vofvo B.O 

Po n Hoc 4.4 

A$e distribution of owners: 

IS 29 year? -2S.2% 

3049 years ......... .. 37,9 

Sl^pM , .. 33,9 

Would you buy another Saob? 

Ye? 9S0% 

No ,,, 5.0 
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NEWS BRIEFS 



Think chess is difficult? Try it on a sphere! 



"Global Chess” (left), a sphere fitted with 
64 magnets to hold pieces in place, is the 
most perfect form of 3-D chess, according to 
inventor Peter Yaspan. At right, he demon- 



strates another 3-0 form, Sphericai Chess. In 
the foreground is his rounded chess board. 
All three new forms, he says, increase the 
number of strategies, tactics and moves. 



First European airbus nears completion 

Scheduled for first flight tests this year, the struction at Toulouse. France. IVIt be powered 
A.300B European airbus is shown during con- by General Electric engines. 
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SLID INTO yNDER-DASH MOUNT, tape dedc outo^ 
motkady coitnecti fo tor's wiring, reody To ploy 



TO PiAr TAPES AT HOM£, stip deck out oF cor 
(obove) ood into □ motcKing mount In house (below) 



Slip 

it in- 

siide 
it out 

Handy slide mounts with pre- 
wired contacts make it easy 
to enjoy your tape deck or 
radio in your car, boat and 
at home — and keep it from 
being stolen in the bargain 

By SHELDON M. GALLAGER 

Photos by Robert D, Bor$t 

T hat shiny stereo tap« player 

hanging smartly below your car’s 
dashboard is an eye-catching accessory 
— so eye-catching, in fact, that it’s been 
catching the eyes of thieves all over the 
country. So many tape decks are stolen 
from cars every day that insurance 
companies no longer cover their loss. 
Nor will they cover the damage done to 
your car in breaking in to get at the 
deck, such as smashed windows and 
pried-open doors. As a result, a stolen 
tape deck not only means the loss of 
valuable equipment, but it can run up a 
steep repair bill as well. 

The answer is a nifty little device 
called a quick -disconnect slide mount. 
With this clever piece of hardware, you 
can have your cake and eat it. too. You 
can enjoy stereo tapes while traveling, 
yet be reasonably safe from theft at the 
same time. The mount consists of two 
mating pieces — a metal track that installs 
permanently in your car and a matching 

m 
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FHREE SETUPS for playing caf fap&i ot hame arc 
shown at left. Fop photo shows ready -mode endo- 
iure by Kustom Kreot Sorts. Attroctive wolnivt-finlthed 
cobinet contarns a slide mount and 12-volt power 
supply for aparoting car-type tope decks on house 
current. Pri»j. wkihouf speakers, is pbogt $35^ Sirei- 
far unit with built-in speaker! is about S50. Two 
center photos show simple homemade arrangement in 
which tope deck Is suspended below bookihelF. tfi 
necessary to irkount sltde plate on spocer block — a 
short length of fwo-by-iix— to provide sufficient 
deoroiice for tope deck to slip In and out. Sepa- 
rate 12-vort power supply Is also needed, here on 
Audlotex model priced ot obout $26. Bottom photo 
shows still anolhei* poisibillty^ It^s a 12'Volt pow- 
er supply fitted with a shde brocket thot motes with 
mounting plofe on the tope deck. You fust iliile 
power supply onto deckp hook up two speakers and 
you're in businest. About $2D from Kustom Kreotions 



flanged slide that attaches to your tape 
player. The slide slips onto the track to 
hold the tape deck in place while you’re 
on the road. When you leave your car, 
you just slide the deck out and take it 
in the house or lock it in your trunk. 
The absence of that tempting sight 
dangling beneath your dashboard deters 
thieves from attempting to break in. 

What makes the slide mount so ingen- 
ious is that there are no wires to connect 
or disconnect every time you slide the 
tape deck In or out. Each half of the 
mount contains identical wiper-type, 
spring-metal contact strips. As the two 
parts come together, the contact strips 
engage each other, automatically con- 
necting your tape player to your car. 
Contacts on the dash-mounted track 
plate are wired to the car’s 12- volt 
electrical supply and speaker connec- 
tions. Contacts on the tape deck are 
similarly wired to matching connections 
on the player. When you remove the 
deck from the ear, the connections are 
neatly broken without any wires to undo. 

There are advantages to the system 
beyond preventing theft, too. By instal- 
ling duplicate mounting plates in a second 
car, boat, camper, motor home or other 
vehicle, you can quickly switch your 
tape player from one to the other as 
needed, making a single unit serve a 
variety of uses. You can even play your 
stereo tapes at home by connecting the 
deck to a 12-volt converter that will 
enable it to operate on house current. 
Home conversion units are available 
ready-made for this purpose, including a 
built-in 12-volt power supply and some 
with built-in stereo speakers as 'well. 
Or you can rig up your own home mount 
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6ASICAILY SIMILAR, ilidfl-mount or« made by 
a variety of manufacturer!, o! shown in photo at up^ 
per righr. Each set consists of two parts — □ boie 
plate that rtiognti permanently in car or home ond o 
flanged piece thot ottoches to tope deck and slides 
onto the base plole- Ai ibe two ports come together, 
spring-metol contact strips engage each other^ mak- 
mg efactricot connections aufomotkolly. Specld 
let at lower rights mode by Ku$toni Kreotions, ii de- 
signed for US# with o radio and hot extra shielded 
cable to permit mount to be connected to corS 
antenna. Two bottom photoi show severol types of 
flexor mounts that straddle the cof's tronsmission 
hump—uieful where under^osh spoce is limited. In 
this cose^ slide brocket 1$ bolted to underside of hump 
moynt and tope deck hongs m U-shoped opening 
above cor^s flloor. Mounts come m black or chrome, 
range in price from about $9 to $12. They're sold 
by Rystom Kreationi, Audioteii and Myler Enterprises 



by attaching a bracket to a shelf, book- 
case or other enclosure, as shown in the 
accompanying photos. 

The interchangeable slides can also be 
used for quickly removable mounting of 
other electronic equipment, such as an 
FM radio, CB transceiver or shortwave 
set. All of these require basically the 
same electrical connections as a tape 
player — a source of 12 -volt power and 
hookup to speakers. For radios, special 
brackets are available that include, in 
addition to the standard contacts, an extra 
shielded cable that permits the mount 
to be wired to a car or boat antenna. 
Dual connectors on these cables make it 
possible to tap the antenna line without 
affecting reception on an existing radio. 

Though basically similar in function, 
slide mounts come in a variety of styles 
and are readily available at hardware 
stores, auto -supply dealers, discount 
centers and electronics mail-order hous^ 
such as Lafayette Radio. Among the 
major makers are Kustom Kreations, 
Inc., 19316 Londelius St., Northridge, 
Calif, 91324; Myler Enterprises, Box 2911, 
Van Nuys, Calif. 01404; Boman Astro- 
sonix, 225 West Commercial Ave., 
Moonachie, N. J, 07074; and Audiotex, a 
division of GC Electronics, 400 South 
Wyman St., Rockford, HI. GllOl. If you 
should have difficulty locating a particular 
mount, WTite the manufacturers listed 
above for further information. 

The mounts are generally sold in pack- 
aged sets — track plate and matching 
slide — and run around $7 to $10 per pair. 
Those with FM antenna leads for radio 
use cost a bit more — about $13 per set. 
Extra track plates are also available 
separately so you can use one slide mount 
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MIN|<MOUNTS work m sam« wajf ui regulof ilide 
n^ovrtU^ but ore smoller— ideal far in spOfH 

and subcompscti wh«r« fher^ ii often (itllo 
under'dosh They can ba u»ed either as huivip 

itiounl (top photo at feft)^ or i»de flonges con be 
removedj ai shown in bottom photo^ ond the slide 
fastened underneath dash in conventional niDnner4 
for hgmp mounting, honger bracket on tope player 
ii turned upside down ond slide ii bolted to bottom 
of iKe ptoyer {center photo). To fit slide to hang- 
er^ Ifi usmily necetsory to use four small off- 
set bracket arms« as shown. Photos show on B-frack 
Craig deck on mini-mount made by Kuslom KreoHoni 

in severad locations. The track plates 
mount under the dashboard in the same 
way as the hanger bracket on the tape 
deck itself — usually with sheet- metal 
screws up into the lip on the underside 
of the instrument panel. The slide part of 
the mount is then attached to the deck's 
hanger bracket with machine screws. 

For cars with limited under-dash space, 
or w'here you can't easily find a surface 
to attach to, there are floor-mount adapt- 
ers that eliminate the need for dash- 
board mounting. These are U-shaped 
metal housings that fit over the car’s 
transmission hump and support the tape 
deck or radio a few' inches off the floor. 
Such hump mounts are handy and 
sporty -looking, their only limitation 
being that they can’t be used in many 
cars with floor- mounted stick shifts. A 
smaller version of the standard slide 
mount is a “mini -mount” made by Kus- 
tom Kreations, This, too, is available in 
both under- dash and fioor-mount styles 
and is helpful in making installations in 
some sports cars and subcompacts where 
under-dash space is tight. 

One nice thing about slide mounts is 
that they provide six electrical contact 
strips — an ample number for virtually 
any electronic equipment you may xvant 
to install. Generally, only four are used — 
one for the hot power lead, one for a 
ground connection and one each for the 
tw'o stereo speakers. This leaves tw'o 
spare contacts that may come in handy 
for future use. One of the two, for 
instance, can provide an antenna con- 
nection if you decide to switch from tape 
to radio or if your tape player already 
incorporates a radio, as many more recent 
models do. The extra contacts can also be 
used to feed two additional speakers if 
you go in for one of the new'er four- chan- 
nel, quadraphonic-type tape players. 

The contacts come prewired with color - 
coded leads that follow the color coding 
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TYPrCAi WmiNG SEQUENCE is shown at righi. u^- 
irrg univ«rtal conjiector that come& a$ a kit. Kif 
(top pholo) hq& inf^rcharigeoblfr pin$ that ton be 
arranged to form plug that will fil jusi oboul any 
itereo tope ploy^r on the market. Wires are color- 
Coded and include a fure holder in hot power leod. 
After plug is assembled^ conrrector's leads are sol- 
dered to those coming from slide moont (second photo 
fran> top). Soldered joints ore then toped^ slide 
mount is bolted to player^ ond connector it plugged 
into player's cable. Photo at bottom shows how 
slide mount can be used to hold o rodio os well os 
tape dttck^in this caie^ a Heothklt CB transceiver 

used by most tape-deck manufacturers 
to make hookup easy. The leads coming 
from the dash -mounted track plate are 
wired permanently into the car’s elec- 
trical system. If you have a tape deck 
already installed, use the existing wiring 
to save making new connections. Simply 
cut the cable a few inches from the tape 
deck and splice the wire ends to the 
matching-color leads from the bracket on 
the dash. If you should find five wires 
coming from the mount instead of four, 
the fifth wire is for grounding your speak- 
ers separately from the power ground . 
However, most mounts use only four 
wires, combining speaker ground and 
pow'er ground in one lead. 

Most car stereos have a plug and jack 
connector in the wiring harness. When 
you cut the cable, save the plug with a 
few^ inches of wire left attached to it. The 
short wires from the plug are spliced to 
the leads coming from the slide mount 
attached to the tape deck, using the same 
color-matching procedure as for the dash 
mount. The plug can then be inserted in 
the jack on the tape deck to complete the 
hookup w'ithout disturbing the original 
quick -release connector. This makes it 
easy to disconnect the tape deck from the 
slide mount if you should decide to 
remove it later — ^you just unplug it. 

If. for any reason, you should lose or 
don’t have a plug to fit your tape deck, 
universal adapter plugs can be purchased 
in kit form from the same dealers that 
stock slide mounts. Pins on these can 
be arranged to match the pin patterns 
used by all major tape- deck manufac- 
turers. You simply make up the ap- 
propriate pin arrangement, wire the plug 
to the slide mount, and you’re ready to 
play stereo tapes anywhere. For home 
use, 1 2- volt converters are available 
from Kustom Kreations, Boman Astro- 
sonix, Audiotex and most local radio- 
parts stores. * * * 
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AUTOMOTIVE 



PM takes a 
tomorrow's 

Ever been stuck behind a 
bus? Then you know what a 
smelly, unhealthy experience 
it is. Not so behind Lear’s 

. By JOHN ETHRIDGE 

A STEAM-DRIVEN TURBINE is the 
powerplant of the future, the way Bill 
Lear sees it. His steam- powered bus uses 
the same basic system intended for the 
firm’s passenger- ear project, a Monte 
Carlo s^an (see A Look Under the Hoods 
of ToTnoTroiu’s Cars, page 98, June *71 
PM). The single-stage turbine power- 
plant is designed to put out 220 hp and 
propel the 17 -ton (fully loaded) GMC 
coach to a top speed of 55 mph and ne- 
gotiate a 19 percent grade at 5 mph, per- 
formance comparable to diesel -powered 
versions. 

Preliminary to the first demonstration 
of the bus at Lear’s plant near Reno, it 
was announced that the working fluid in 
the system was now "Learium HI,” which 
Bill Lear went on to say . . mixes well 
with scotch.” The earlier fluorinated hy- 
drocarbon “Leariums” were discovered to 
be not nearly so inert as hoped and 
changed into honey- like substances that 
clogged up the condenser. Consequently, 
for the time being at least, they switched 
back to the old standby, water! Other than 
an electric tach for the turbine redlined 
at 60,000 rpm, driver instruments and con- 
trols appear about the same as on an or- 
dinary bus. 

Start-up was accompanied by a whir of 
the centrifugal fan that supplies combus- 
tion air to the vapor generator (boiler) 
and various noises of pumps and other 
auxiliary equipment. In approximately a 
minute from the time the starter button 
was actuated, the bus was under way. 
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ride in 
bus today! 




If 





RIAOV TO ItOLL in Its frrsj demonstration h Bill Leor^s 



Each time the bus started from rest there 
was a jerk followed by slow acceleration 
about like you’d expect if you popped the 
clutch on a conventional vehicle with the 
transmission in one of the higher gears. 
This, it was explained, was due to the 
automatic transmission not matching the 
turbine characteristics, which is quite 
plausible and should be easily cured by 
raising the stall speed of the torque con- 
verter. 

Once under way, the power transmis- 
sion is smooth and the noise from the en- 
gine compartment is such that no one 
would suspect anything unusual. No gear 
whine is distinguishable above that of the 
fans, pumps and the like. 

Specifications for the vapor generator 
were given as 24(H) pounds of steam per 
hour at 900 p.s,i. (absolute) at 950° F, No 
flat-out runs were demonstrated. The max- 
imum observed speed was approximately 
32 mph, at which the turbine inlet pres- 
sure and temperature were 650 p,s.i, and 
6(H) ° F. approximately, The bus continued 
to trundle guest riders back and forth 
for over two hours without a hitch or in- 
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steom bys. 



It's bemg lesled 



and fivoluoted by i^he Slots of Colifornb for fulure commsrdol service 



terruption. an altogether satisfactory dem- 
onstration. 

The Lear bus, one of three steam buses 
the state of California is having built un- 
der a federally funded demonstration 
project, will undergo a 60 -day stint in 
passenger service in San Francisco after 
final testing by Lear. 

Lear’s avowed objective is to come up 
with a vapor turbine prime mover that 
meets or beats the conventional automo- 
tive engine in the areas of cost of manu- 
facture, weight, size, durability, fuel econ- 
omy and emissions. In most of these he still 
has a way to go, but the emissions picture 
is a rosy one indeed. If field tests by others 
confirm Lear’s own lab results, the ker- 
osene-burning vapor generator already 
exceeds by a comfortable margin the most 
stringent proposed federal or California 
emissions standards. This, of course, is a 
battle that must be won, or else victories 
in the other areas w'ould be meaningless. 

The combustion section and the turbine 
itself have been comparatively easy to 
develop and are farther advanced than 
some other system components. Ungla- 
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jyST ADD WATER fo the regenerative lyitem. Th# 
ieerch on^ however^ for a better fluid to use 
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LEAR VAPOR TURBINE SYSTEM 

GM COACH INSTALLATION 



REGENERATORS 



COMBUSTOR 



;= VATORbr 
GENERATOR 



VAPOR 
OUT I 



FUMP 



VAPOR 

VAPOR^* *^ M l II ^ 

TO TURBINE TUReiNE>: 



LIQUID 



EXHAUST 

VAPOR 



EXHAUST 



VAPOR 



COOLING 

FAN 

\N 



COOLING 

FAN 



ALTERNATOR 
LIQUID - 



CONDENSER 

r«di|tx«il Arf br Fftfcr Imj&n 



CONDENSER 



AUTOMATIC 
TRANSMIT ON 



REDUCTION 

GEARBOX 



AUXILIARY DRIVE 
GEARBOXES 



VAFQR-TURDIFIE SYSTEM thown os it cpp^ors in rear engine comp^jrtmerit of OMC cooch used bf Leof 



tnoTous parts such as variable displace- 
ment pumps, fans, blowers and controls 
have taken an unanticipated toll of money, 
manpower and time because nearly all of 
these had to be developed from scratch 
when suitable off-the-shelf components 
could not be found. 

A major remaining task is paring off 
weight and reducing the siaie of the system 
so that it will ht under the hood of a pas- 
senger car. Lear engineers think they may 
be able to come up with a more compact 
vapor generator, and by rearranging 
other components, make room for the 
large condenser required. There’s plenty 
of room in the engine compartment of the 
bus for the system as it is now. but space 
under the hood of the Monte Carlo is at a 
premium with practically the whole frontal 
area of the car below the windshield being 
occupied by a huge condenser and fan 
shroud. 

And the search for a working fluid tvith 
better characteristics than water will 
doubtless continue. First of all. a fluid 
with heavier molecules than water w-ould 
permit low'cr turbine soeeds which would 
reduce stresses on the turbme wheel. This 
would, in turn, allow h’gher working 
temperatures which give greater efficiency 
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(less fuel consumption for a given power 
output). 

Another limitation of water is that not 
much heat energy can be added to the 
vapor above about 700“ F, w'ithoiit also 
going to extremely high pressures. For 
maximum efficiency, heat should be added 
at the highest possible temperature. The 
highest possible temperature is deter- 
mined by the strength of materials used 
w'hich, in the case of the nonexotic Lear 
turbine, is betiveen 1100“ and 1200“ F. 
Thus with water as a working fluid, taking 
full advantage of the metallurgical limit 
cannot be done because high pressures and 
high temperatures cannot be tolerated 
simultaneously. (Some modern stationary 
turbines operate in the so-called super- 
critical region of 1000“ F. and 3800 p.s.i,, 
but it is doubtful if the design can be 
adapted economically to automotive appli- 
cation,) 

Steam engineers have long understood 
the above problem and have been w^ishing 
for a Learium for three-quarters of a cen- 
tury. They’ve even gone so far as to plot 
the characteristl'^ of ideal Hankine 
(steam cycle) work' ng substances in text- 
books. One calls f'>r a fluid that requires 
fPItase turn “o wtne US) 
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Don’t 
let those 

brownouts 

become 

burnouts 

This easily built current 
checker lets out a loud 
warning squawk if your 
line voltage falls below 
a safe limit for motor- 
driven home appliances 

By RUDOLF F. GRAF and 
GEORGE J. WHALEN 

Photos by Robert 0. fiorsf 

W HEN A BROWNOUT OCCURS, 
your lights go dim, the picture on 
your television screen shrinks, and your 
electric coiTee percolator takes a little 
longer than usual to perk. You tend to 
shrug — just the power company cutting 
back the voltage a bit to conserve juice 
on a hot day. No harm done. Other things 
are happening, however, that can cause 
harm. 

Induction motors must operate at or 
near their rated voltage ot they're in for 
trouble. A drop of only 10 percent in line 
voltage can cause running torque to de- 
crease 10 percent, slip to increase 23 per- 
cent, current draw to jump 11 percent and 
temperature to rise 12* to 15* F. Maxi- 
mum overload capacity decreases 19 per- 
cent. What happens is that the motor, 
struggling to operate on the reduced 
voltage, draws excessive current in an 
attempt to compensate for the loss of 
power. If the voltage drops too low, in- 
tense heat builds up and the motor can 
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ALL'S Will— meter reods normol line veltoge 




WHOOFS! LIGHTS DtMl, meter needle fall* and 
warning beep toundi to indicate drop in vdI)-. 
pge (ohoYe), Blackout (belawr} alio tripe alarm 








D3 

2EN€R D^ODE 
IN 765 



“ C! 

20 MFD 
7 150WVDC 



Ml 

0-1 MA 
D.C METER 



SCR BASE 
DIAGRAM 



C2 

20 MFD 
ISO WVDC 



SENSITIVE 
O.C. RELAY 



D2 

IN4004 



VIEWED FROM 
LEAD END 



ALL 

RESISTORS 

WATT 

unless 

OTHERWISE 

SPECIFIED 



SCft^ 

C103B 



1 THESE CONTACTS 
I CLOSED WHEN 
J RELAY ENERGIZED 



C3 

MFD 

2QOWVDC 



BAND INDICATES 
CATHODE W END 



f.v. transistor 
RADIO BATTERY 



SONALERTli 1 

SOUNDER I 



PARTS IIST 

Dir 02— General -purpoiv silicon r^cHEer diod*^ 400 
PRY, 1-amg^r Fpling, (ItP* 1N4004 of HEP 157) 
D3-^Siiioon nener regulotar diad«^ 0.25^Wrr 10-v^ 
{lype IN765 Of HEP ZlOl) 

SCR— Sil!con-ccintrcM*d wriFern 200-¥.^ 0.8-omp. 

roling (Ganeral Electric C I036) 

Cl, C2— 150 WVDC miniature alectroly^tic 
capacitor 

C3-,05-mWrir 200-V+ mylor copodior 
R1 — lOOO obpn, 10- w, wi rewound r*iiilor (lofay' 
ette aodjo33R45301) 

(t2— 2500-oFm, 5-w^ wirewdund poTentiooi'iter (Lo- 
Rodio 33E 12535) 

ft2— 15K^ V^-w, compositicn rviiilor ^ 5% (lafoy- 
♦tt* 53111 101) 

— 2200’ ohm, V^-w. compoiilian r*Si 9 lor it 5^'b 

{Lafayette Radio 52R8081) 

RS’^lSOO'Ohm^ l/l-w^ compositiort reiiltor ^ 5^ 
{LaFcyette Radio 52RS077) 

S6— 1000-ohm, l^^-w+ compel ttlon resistor ± 5% 
{Lafayette Radio 52R807S) 

JtT— TOK, V 3 -W+ lineor taper potent) o meter (Lafay- 
ette Radio 23Rn255) 

RS— IDOO-ohm^ i/a-w, compojltinn retistof ± 5% 
(Lafayette Radia 52RRQ73!i 
1t^— tCKr wtrewound rvtiitOr (Lofarett* RO' 

dio 3aR46525) 

Ml— 0-1 d.c. mifliommeter (Lofoyette 99R50403) 

Switch attached ta R7 (lafoyette 
Radio 23R1ia91) 

SW2— D,p.d.T, miniature toggle switch (use os 
lingLt'Pole switch; Lafayette Radio Y?R6l’&24i) 
Kl — Remote- Eantral relay, 5K Ezoi)^ s.p.d.t. cantocts, 
1.4-ma. pull-iff, 1.2-mp drop-out (iofayette Ra- 
dio Y9R609I5J 

5anaf#rt->'P. R. MalEory Co. type £C^A2H Sanateft 
electronic sounder (Lafoyetie Rodio 12R74D1S) 
Case— 514 X 2^-^ X 2'*^ plastic box with perf board 
front panel {Allied Rndia Shock: 370-0^) 
Mtsc.~9-y. transistor- radio battery, bo tier y dips, 
perf boards lint cord, hookup wire^ solder 



THESE contacts 
CLOSED WHEN ^ 
flELAV DE ENERGIZED 
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or R7) 



occur. The simple little current checker 
shown here keeps an eye on your line 
voltage and automatically beeps a loud 
warning if it falls below a preset level. It 
also sounds an alarm if the current goes 
oft altogether, as in a pow'er failure. While 
a blackout is obvious if it occurs at night 
■when you’re awake, it may not be if you’re 
asleep or if it happens during the day 
when lights are normally off. The checker 
alerts you that there’s been a power fail- 
ure and keeps you from being fooled by 
clocks that don’t tell the right time and 
morning alarms that don’t go off when 
they should. 

The voltage minder is built around a 
standard 0-1 milliammeter that measures 
current, a Mallory Sonalert that sounds 
a high-pitched beep when energized, and 
a sensing circuit that monitors line voltage 
and triggers the alarm at a preset point. 
The parts fit neatly into a 6 V 4 x x 2 -- 
inch black Bakelite case. While any suit- 
able box will do, this type was selected 
because it has a removable perfboard 
front panel that’s easily cut and drilled for 
installing the meter and Sonalert. The 
VOLT ADJUST potentiometer (R2), the TBip 
potentiometer (R7) and the set/ monitor 
switch (SW2) also mount in this panel. 

The small parts — SCR, three diodes, two 
capacitors and five resistors — amount on a 
small separate piece of perfboard x2Va 
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bum out. This is an especially serious 
problem with high-drain appliances like 
airconditioners, but it can also affect 
power tools and other motor-driven home 
equipment Some motors have built-in 
overload protection, but many do not and 
their loss can mean a costly repair and 
replacement job. 

While power companies don't inten- 
tionally allow line voltages to fall below 
the safe limit, accidental brownouts can 
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PARTS ARE MOUNTED in imall black plaific ca&e. 
While other endo$ur*t con ba u&ad, thU type h 
handy becov»e it ho^ removable front ponel of perf« 
board thot con eoiHy be cut and drilled for [n- 

inches. This is held in place by the two 
terminal screws on the back of the meter. 
A con version scale is needed for the meter 
so it reads in volts instead of milliamperes. 
The one shown here is designed to fit 
standard 3 *4 -inch -square panel meters of 
the type sold by Lafayette Radio. Cut it 
out and paste it over the existing meter 
scale, being very careful not to touch the 
delicate meter needle. Wire the unit as 
shown in the accompanying diagram. 
Power resistors (R1 and R9) should be 
mounted in free space as they get hot and 
need good ventilation. 

To use the checker, simply plug Its line 
cord into any convenient wall outlet. With 
the set/monitof switch in the monitor 
position (see diagram at SW2), the meter 
reads a.c. line voltage as tt appears at the 
outlet. To set the checker to the desired 
trip point, flip the switch to the set posi- 
tion. This cuts in the volt adjust poten- 
tiometer (R2). Adjust this control until 
the meter needle reads the voltage level 
at which you want the alarm to sound. 
Since 115 to 120 is normal in most areas, 
a setting of around 100 volts provides a 
safe trip point. 

With the set/ MONITOR switch still at set, 
adjust the teup potentiometer (R7) to the 
point where the Sonalert just goes on, 
then flip the switch back to monitor and 
(Pletije turn to page H4J 
AUGUST 1972 



itolling tb« meter, Sonalert and contrail. Small com- 
panenls fit on tepcrote scrap of perfboord held in 
ptoce by two terminal screws on the meter. Board h 
shown tilted up at fight before mounting on meter 



CONVERSION SCALE must b« added so meter reads 
in volts msteod af milliomperes. One shown below, 
colibroted from BD to 13S voltSj is oclual sise and U 
designed to fit stondord 3linnch^squore ponel meters, 
Corefvlly cut it out olong the dotted line ond 
cement it over meter's existing milliampere scale 



I 

I 

I 

I 



I 
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SATURDAY 






The first step is troubleshooting; !t’s as easy 
as using an ohmmeter to check your diodes 



D ON’T TEST YOUR ALTERNATOR 
until you’ve checked out your bat- 
tery and regulator, and even then, always 
check the alternator drive belt first. If 
the belt is too loose, worn, or glazed and 
slipping, alternator output will be reduced. 

A damaged belt should be replaced with 
a new one of proper size, and adjusted 
properly. In adjusting tension, a drive - 
belt tension gauge is much preferable to 
the “press -in-by -finger” method: You’ll 
minimize the danger of overtightening the 
belt. A belt that is overtightened will put 
too much strain on the alternator’s bear- 
ings, which can cause them to fail. 

A new drive belt is set tighter than a 
used belt, but a new belt is considered 
“used” after it has been in use for 15 min- 
utes. In most cars, the drive belt is tlght> 
ened by bringing leverage against the cen- 
ter of the alternator housing, with a pry 
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bar, running up the bracket nuts as you 
do. 

All alternators consist essentially of two 
end-frame assemblies, a rotor and a stator. 
One of the end frames contains the diodes, 
which convert the alternating current gen- 
erated by the stator and rotor to direct 
current. 

The rotor is basically a field coil wound 
onto an iron spool that is mounted be- 
tween two iron poles. It revolves inside 
the stator, which is mounted between the 
end frames. 

The stator is made up of loops of wire 
wound into slots of a laminated frame. 
There are two spring-loaded brushes on 
two slip rings on one end of the rotor 
shaft. The slip rings are attached to leads 
from the field coil, and the brushes are 
connected through a switch to the battery. 

When the switch is closed, current 
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MARK ALTERNATOR befera diiaiiembling for bench AlTERNATOR COMPONENTS con be checked out in- 

tetting to moke it eotter to reatiembte properly dIviduoUy. Diodei ore mounted on keot'Hnk ottembly 





CARBON BRUSHES ride on tlip ringi of one end of DISCONNECT DIODES before checking them ond be< 

the rotor ihoff. Period! colly check them for weor fore bench *te sting other components of the ohernator 



passes through one brush, through the 
slip ring on which the brush rides and 
then through the field coil. After leaving 
the field coil, the current eonlinues 
through the other slip ring and brush- 
then returns to the battery through the 
ground path. 

As the rotor revolves within the stator, 
the moving magnetic field that's created 
cuts across the stator windings, inducing 
an alternating current which is converted 
to direct current by the diodes. The diodes 
are electronic check valves: They permit 
current to flow in one direction only— to 
the battery. 

Alternators normally have six diodes — 
three negative and three positive. With 
some alternators, the diodes are contained 
in a heat sink. To replace a bad diode, you 
have to replace the whole heat sink and 
all the other diodes it contains. With other 



alternators, diodes are individually pressed 
into the end frame. 

By knowing exactly what component (s) 
you need — rotor, stator or diodes — you 
can save money. For example, in the New 
York City area a new alternator costs 
about S65 — a rebuilt unit, about S35. A 
new rotor costs S25. a new stator costs 
S15 and new' diodes (press-in types) cost 
$2 each. 

To test an alternator and regulator, 
you need a serxdce manual for the car or 
service instructions for the alternator and 
regulator. There are six makes of alter- 
nators in Detroit cars; Motor era ft (Au- 
toiite), Chrysler, Delco, Leece-Neville, 
Motorola and Prestolite. Each is some- 
what different from the others and con- 
nections for tests vary, 

For example, earlier Delco and Autolite 
units employed electro- mechanical volt- 
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age regulators to limit output voltage. 
Later models have solid-state (transistor- 
ized) regulators. 

Service instructions may be obtained by 
writing the technical publications depart- 
ment of the company that makes your al- 
ternator and regulator. Be sure to supply 
the model and serial numbers of the unit, 
which are normally embossed on a no- 
menclature plate attached to the alterna- 
tor end frame: Ford Parts Div., Ford Motor 
Co., Livonia, Mich. 48150; Mopar Div., 
Chrysler Corp., 341 Massachusetts Ave., 
Detroit, Mich. 48231: Delco Products Div., 
General Motors, 2000 Forrer Blvd., Day- 
ton, Ohio 45401; Leece- Neville Co., 1374 
East 51st St., Cleveland. Ohio 44103; Mo- 
torola Automotive Products, Inc., 9401 
West Grand Ave., Franklin Park. 111. 
60131: Prestolite Co„ 511 Hamilton St, 
Toledo, Ohio 43602. 

To test an alternator and regulator, you 
also need a voltmeter/ ammeter with car- 
bon-pile rheostat to control voltage, and 

High fBsIstance in eireuits 
may block flow of current 
from alternator tbof's okoy 



a tachometer. If the alternator has to 
come off the car for bench testing, you 
will need an ohmmeter. 

For the alternator output test, instru- 
ments are connected as described in the 
service instructions. The engine is started 
and allowed to run at a speed speciffed by 
the manufacturer — 1250 rpm, for example. 

The carbon-pile rheostat is adjusted so 
that the voltage specified by the manu- 
facturer is obtained (15 volts, for in- 
stance). Now read the ammeter. Current 
output, which depends on the rated ca- 
pacity of the alternator, should be to man- 
ufacturer’s specifications. 

Alternators generate from 30 to 60 
amps. The size of the unit in your car 
depends on the car's electrical needs. Vehi- 
cles requiring more electricity because 
of more accessories, such as aircondi- 
tioners. pow'^er windows and power seats, 
have alternators of greater capacity. 

Keep in mind that during the alternator 
output test the regulator is out of the cir- 
cuit. Complete the test as quickly as pos- 
sible and do not exceed the engine rpm 
requirement of the manufacturer. 
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If the ammeter show's that the alterna- 
tor is operating at its rated capacity, any 
problem in the charging system that may 
exist is not being caused by the alterna- 
tor. It may be the fault of the regulator. 
However, if tests indicate that the alter- 
nator isn’t putting out as it should, the 
trouble may lie with resistance in the cir- 
cuits which is blocking the flow of cur- 
rent, In other words, the alternator may 
be okay —its product just isn’t reaching 
the market. 

So before you remove the alternator for 
testing on the bench, conduct resistance 
tests of the field and charging circuits. 
You may save yourself a lot of work. High 
resistance is usually caused by loose or 
corroded connections. 

If the alternator has to come off the car 
for bench testing, the tests you have to 
make are as follows (before disassembling 
the unit, mark or scribe a line across the 
end frames to assure correct reassembly) : 

• Diode test — Diodes fail more often 
than the stator or rotor. An ohmmeter 
will tell you if a diode has shorted out or 
opened up, 

• Stator test — ^Test the stator for grounds 
and continuity. Tests require that leads be 
unsoldered at the diodes. 

• Eotor test — ^Test the rotor for opens 
and grounds. 

Another alternator problem is noise. An 
alternator requires no lubrication, because 
bearings are permanently lubricated. If a 
unit appears to be making noise, be sure 
the noise is coming from the alternator. 
Water- pump noise in particular is often 
mistaken as noise from the alternator, 

A squealing sound may just be a dry 
drive l^lt. Adjust the belt and apply belt 
dressing. If this doesn’t eliminate or les- 
sen the noise, then the problem may be a 
bad bearing inside the alternator. 

Disassemble the unit and check the ro- 
tor shaft for scoring, wear and out-of- 
round. If the rotor looks bad, replace it. 
Bearings are usually located on the rotor 
shaft or end frames. They can frequently 
be pressed out and replaced. 

Another cause of alternator noise is a 
diode which is going bad. This condition 
will create a whine. 

Testing an electromechanical regulator 
is similar to checking alternator output. 
The only difference is that the regulator 
is allowed to remain in the circuit- If the 
test doesn’t show that the regulator is 

POPULAR MECHANICS 





controlling alternator voltage at about 14 
volts, the regulator may need an air-gap 
adjustment. This is usually done by means 
of an adjustment screw and/or bending 
one of the contacts. 

Transistorized regulators are often in- 
side the alternator, which means that the 
alternator must be disassembled to reach 
them if one has to be replaced, A voltage- 
range test informs you if this regulator 
is performing as it should. If testing re- 
veals that the alternator is being con- 
trolled between 13.5 and 14.5 volts, you 
have no regulator problem. 

For the most part, transistorized regu- 
lators cannot be adjusted or repaired but 
must be replaced as a unit. 

There are several precautions to keep 
in mind when dealing with an alternator. 
They will prevent damage and protect you 
from injury, 

• Never hook up test meters without 
first disconnecting the battery ground ca- 
ble. Make connections, double check to 
make sure polarity is correct, and then 
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reconnect the ground cable. Remember 
— plus to plus, negative to negative. In- 
correct polarity, even momentarily, will 
ruin diodes. 

• Never ground the /leld circuit between 
the alternator and regulator. This will 
damage the regulator and may burn out 
the field wiring. Only some alternators are 
fused. 

• IVatch out for the output terminal oj 
the altemqfor. It is always “hot." If you 
accidentally ground or flash this terminal, 
you will cause a short. 

• Make sure that the ignition is turned 
off, before you go near either the alter- 
nator or regulator. 

• Use tools UJhic/i are instilated with 
plastic sleeves or tape to prevent acciden- 
tal shorts. 

• Take care when gou add oil or coolant 

to the engine. Keep it away from the al- 
ternator, If oil or coolant gets into the air 
intakes, slipping will octmr between brush- 
es and slip rings that will cause a de- 
crease in alternator output. * * * 



AITERNATOR OUTPUT TEST Supper l«f() h p«rform»d 
uiing e vpll/ammefer with carbon-pile rheoitot, Dis- 

connec^l battery ground^ moke cormeefions^ check 
polarity and reconnect. The rotor (left) is checked 
with an ahmme^er for grounds or on open circuit. 
The troniUtorl[0d regulator (obove) it encapsulated 
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lOW-CQST con be mod^ from c half- 

gallon bleach bottle. Wo&h l>ottle thoroughlyp then 
col ovt the bottom ond you hov« o ready-to-uj« inego- 
|0hon« with handle.^E. V. ffeyne^j SoJmai^ Coflf. 




PAINT TOUCH-UP APPlICATOl U made from a x 
1 X 1^-in. piece of foam rubber ond two tongue de- 
pre$ 3 «Fj. Clamp half the rubber between tjp« and 
wrap endt with tape.— G. Bertrojid^ im Sau^e^^ Que^ 




COIN OR 
METAL DISC 



Hltj^tr^Uons by Adoiph Broimsn 




CEILDFHANE TAPE END will be eosy to ^pot if you 
slip o penny in place before putting owoy the rolL 
Tbii stunt soves annoyonce of picking ot the end with 
your fingernaiii or a knife.— Joe Irounstein, New York, 
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DIES ARE EASILY FOUND if kept on a shower -curia in 
ring os shown. Use le pa rate ring for duplicate sizesp 
hong them from noils into studs or hooks on perfo- 
rated hardboard.— W, H. McCJay, Paso den o^ Cofif, 
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A FftUIT PICKER — for the hSflh ones — eon be mode 
from nn ofd potato masher attodied to o long handler 
Drive a 6d nail In the hoodie 03 shown to hold the 
poll securely in place— W. H. McCtuy, Pasadena, Cotif. 




AHACH A DRAWER FULL lo the center of a yard- 
stick and you will find this meosonng tool will be 
easier to monipolote^ Adding the hondle provides 
good one-hond control . — WiUiofn Swailow^ Srook/yn. 
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NEAT, SrUftDV SHELF BRACKETS con be made by 
bending melol corner broces oi rlghl angles a$ shown, 
graces hove predriHed, counters unk holes, so they con 
be used immediately^— Ken FaHerson^ Regina^ Soik. 




f H machine screw 

BED RAiLS will stay put if you replace the origlr^l 
pins that hold the connecting hooks. Drill ih rough, 
odd the metal plate and use machine screws and nuti 
la hold it. — ionies P. Mmnhati^ Borrington, R,f, 
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HINTS READERS 

Easier-to-read depth gauge 

The depth gauge on my drill press had 
graduation lines all of equal length except 
at the 1-in, markings, which made it hard 
to read intermediate depths quickly. Using 
a fine -tipped permanent felt marker, 1 
extended the % and ^-in. marks as well. 
The trick worked and makes quick read- 
ings easy and accurate. — John F, Pilznien- 
sfci. Dearborn Heights, Mich. 

Notebook binder acts as toolholder 

The metal portion of a discarded three- 
ring notebook binder can serve as a good 
paintbrush holder. Fasten the three-ring 
device to the top of your stepladder. Tools 
with holes drilled in their handles can be 
removed and replaced while you work, 
and, when ladder is to be moved, snap 
shut the rings and tools will be securely 
held , — Ken Patterson. Regina, Sask. 

This grip's a grabber 

Silicone compound spread on the palms 
of cloth workgloves, in a series of dots or 
beads, lessens tbe tendency of the gloves 
to slip when the wearer grasps tool han- 
dles and the like. The rubber-like coating 
need not be thick enough to cause ap- 
preciable increase in glove stiffness. Let 
the silicone dry before you use the gloves. 

— B. W. Eruin, Kent, Ohio. 

Eyeglass case makes ^bolster' 

A discarded eyeglass case of the type 
with an attached pocket spring- cUp makes 
a handy carrying case for pruning cUppera 
or other small gardening tools. Attached 
to your garden cart as shown, clippers are 
always at the job and cutting edges are 
protected when the tool is not in use. And 
tools won't be left outside. 

— Marshall Lincoln, Wickenbnrg, Ariz. 

Drawing dotted lines 

A page or cover from a spiraOy bound 
booklet can be used for drawing neat 
dotted (or dashed) lines. Place a 
straightedge to guide a ball-point pen 
or pencil across centers of the series of 
holes through which the wire spiral had 
been inserted. To remove a spiral, clip 
one end and simply “unscrew" the coil. 

— Walter E. Burton, Akron, Ohio 
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At last— a new paint can 




PRY-OUT TINT PLUG let* dealer add colsr, replace plug ond iriochine-ihcilte without removing cover. Hole 
admits portoble-drill stirring rad for home mixing^ keeps the point from fljring. Plug seols the hole tightly 



EVER HAD PAINT SPATTER all over 
when you put the cover back on the can? 
Or had a devil of a time prying it open 
with a screwdriver? Or found the paint 
dried up when you were ready to use it 
again? If so, you’ll be happy to know that 
house paint is beginning to be packaged 
in a container with a radically different 
cover that’s designed to make painting less 
of a mess and chore. 

In the first significant change in paint- 
can design in over 50 years. Continental 
Can Co. is producing a one-gallon con- 
tainer that opens like a can of peanuts — 
the complete top tears off by pulling a tab. 
Called Easy-0, it replaces the old-type 
press-on metal cover with a snug- fitting 
press -over cover of polyvinyl. With the 
rim of the can no longer a sealing factor, 
any paint that remains in the rim in no 
way interferes with the replacement or 
tight seal of the storage cover — the plastic 
pull-off cover fits ouer the can. 

An additional novel feature of the can 
is a plastic pry-out tint plug that lets the 
paint dealer add tinting pigments, reseal 
and agitate the can by machine. The re- 
movable plug also lets the do-it-yourselfer 
stir the contents with an electric drill 
without having the paint fly all over. The 
new can is also a bit taller than the famil- 
iar gallon container to provide extra 
“headroom" for the paint and reduce the 
likelihood of spillage when stirring and 
pouring. * ♦ * 
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FINGER RING on teor-off, thrav/sway cover it 

ec&y Qi pie to Open elimino1e» prying off cover 




PSESS-ON PLASTIC CAP domes wilh each can to leal 
it tightly after ccm's top Is lorn off ond discarded 
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INS^rRUMENfS AHE HELD i«% ppn«ri by ce prfpts- 

6l, The holei ran b« iDwed^ or bof^d on u drill press 

SAWING HOLES for instruments ii lest of problem 
when three panels ore sowed os one^ then cut opart 



Things to keep 



Colonial weather station 

This weather station not only makes an 
attractive wall decoration for den or family 
room; it keeps you posted on relative 
humidity, temperature and barometric 
pressure 24 hours a day. The eagle and 
instrument plaques are cut from knot-free 
(clear) white pine. To simplify cutting 
and working the small plaques, gang the 
three in a row and cut them apart after 
making the holes and boring the comets. 

Holding small pieces for shaping is diffi- 
cult, especially when the w'ork is smaller 
than the router base. To do this simply 
and safely, make a workh older by driving 
a few brads up through the bottom of a 
piece of ^-in. plyw'ood and clamp or nail 
this to the workbench. The work is sim- 
ply pressed down on the protruding brads. 

Humidity and temperature gauges are 
merely press- fitted into their holes. A 
separate flange is provided to hold the 
barometer bezel. This is pressed over the 
flange after it is screwed in place. 

Since weather instruments must 
"breathe,** wood spacers glued to the 
backs keep the wood plaques out from 
the wall. Tiny screweyes and brass chain 
link the plaques, the screweyes being 
opened to accept the chain and then 
pinched shut. 

You can finish the wood parts as de- 
sired; the new antique colors are ideal for 
pine. The three weather units, plus the 
eagle, sell for S21 postpaid from Armor 
Co., Box 290, Deer Park N.Y. 11729. New 
York residents add sales tax. 

— John Capotosto, New York City 

HOLDING WORIC when ^hoping edge h made eaiy hy 
resting if on brad pointi driven up through pljfwood 



WORK HOLDER 




^our workshop humming 




BLIND HOLE 7/8" 
01 A., 3/8" DEEP 



SMALL SCREWEYE. 
12 REQUIRED 



SECTIOM 
THROUGH 
EDGE 
A-A 




BEVEL THIS EDGE 



SECTION B-B 



hole for 
BAROMETER 



REAR 

VIEW 



THREE 

CHAIN 

LINKS 



FOR TEMPERATURE AND 
humidity. 
UNITE j 



2 - 7 / 8 ' 



Tec^fvaJ jft TfcjBn 




spacer PLOCKI are glued to bDck of pcrneh to 

hold InstFuments oi/t froni woll they can 
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Hobby worktable 

Here’s the handiest worktable the 
hobbyist, would-be artist or finger painter 
could ask for. Consisting of a rolling ta- 
boret which parks under a slant-top draw'- 
ing table, the two-piece affair provides a 
safe storage compartment (under a lift- 
off top) for wet, unfinished paintings, and 
storage galore for all kinds of artist sup- 
plies in two roomy drawers and a hinged- 
door compartroent. The drawing table re- 
mains affixed to the wall by four angle 
brackets, while tw'o caster- fitted blocks 
attached to the taboret let you wheel it in 
and out, yet it stays put when in use. 

Both sections are made nearly all of ply- 
wood. The bottom of the tray like compart- 
ment of the drawing table is ^-in. ply- 
wood set in *4 -in. -deep grooves cut in 
facing surfaces of the slanting legs. 

The top of the taboret was cut from a 
Formica -covered countertop cutout. It’s 
dadoed on the underside to fit over the 
back and side panels. Side panels are 
rabbeted along the bottom to house the 
bottom panel; along rear edges to house 
the back. — Hal Kelly, Fort Pierce, Fla. 
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EHD PATTERN 



WOOD BLOCKS ^lued to the underside keep lift'Off 
drawing board in pto» over ihe storoge compartment 




DECORATtVE 

LAMII4ATE 



3/4 X 18 X 24 



3/4 X 24 X 32 



WOOD BLOCK 



1/4 X 22-T/2 X 28 1/2' 



1/4" 

GROOVE 



■ I 1 1/2 X 2 X 32” 

I SEE detail A ^ 

. |DADO| 1/4" plywood 

I DRAWER CLEAT ■ SACK-' 



16 1/2' 



4-1/2' 



2 1/2" CORNER 
BRACE 



a'4 X 13 X 26' 



1/4" BACK 
LAPS BOTTOM 



DETAtL - A 






STEM 

caster 



RABBET M/4 X 2 X 6" 

nors B CASTER BLOCK 



PIANO 

HINGE 
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This novel cradle swings instead of 
rocks, and you can lift it out of its rabbit 
stand and carry it like a bassinet. Most of 
the parts are cut from ^A-in. plywood, and 
the diagram beloW' shows how you can 
lay them out on a 1 x4-£l panel with a 
minimum of waste. The two rabbit cutouts 



are joined together at the bottom with a 
pair of ^-in. pine stretchers cut from a 
1x6 board. Notches in the rabbit's ears 
hold the projecting ends of the 1-in. do- 
wel handle which passes through the up~ 
per ends of the cradle. 

— Hank Clark, DuTtiont, N./. 





‘27‘- 



\ 

1" OIA. WOOD 
DOWEL, 30“ 
LONG 



1/4" THICK 
WOOD WASHER 



SIDE VIEW 



END 



1/2" X 4' X 

plywood 



O' 



SIDE 



END 



3" NO.IO FH 
WOOD SCREWS 



3/4" PINE 



27-3/4"' 



SIDE 

10-1/2 X 27" 
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Sanding jig turns out perfect wooden wheels 






Nat wanting to buy any parts when 1 
was making some wooden ears and trucks 
for my kids, I dreamed up this adjustable 
sanding jig which enabled me to ‘’turn” 
perfectly round wheels on my disc sander 
every time. 

Here*s how it works: First, I adjust the 
jig for the size w'heel I want. Then, start- 
ing with a square wood blank. I make a 
hole in the center for the nail pivot. Now 

Silicone sealant pads damp jaws 

A simple way to pad or cushion the bare 
jaws of a steel spring-clamp of the type 
shown is to coat the ends vrith silicone 
sealing compound. To do it, prop the jaws 
open with a wood block and spread the 
compound over the tips to a thickness of 
about Vs in, and let it “harden” for 24 
hours. 

This eliminates the need to protect fin- 
ished wood surfaces from marring by the 
jaw's . — Hugh Midity, Anchornge, Alaskn 

Quick washers from tubing 

Emergency washers can be made by 
cutting soft steel, copper or aluminum 
tubing into short lengths, Vi in, or more 
depending on diameter, and compressing 
the rings endw'ise in a vise or by hammer- 
ing. Since the amount of compression af- 
fects thickness and diameter of the washer 
the best length and degree of compres- 
sion for a particular job are found by trial 
or experience. 

— Walter E, Burton, Akron. Ohio. 



with the sander running I place the jig in 
the table groove, and with one hand hold- 
ing the jig and the other the blank, I 
slowly move the jig forw-ard to meet the 
disc as 1 turn the blank with my fingers. 
One time around and I have a perfect 
wheel. Dow'nward direction of rotation of 
your sanding disc determines which end 
of the table to use. 

— Paul D, Picbich. Utica, Mich, 
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Hints from 

Prevent clogged fuel lines 

You can lessen the chance of mower- 
engine failure by following a procedure 
used by cautious pilots and experienced 
mechanics. To keep tiny flecks of rust 
and other bits of matter from entering 
small passages in the carburetor, strain 
gasoline through a piece of chamois. A 
small patch in the funnel does the trick. 
— Marshall Lmcoln, Wicfccnburp, Ariz. 

Toothpaste cap holds bumper 

Bumpers for doors and other moving 
items sometimes are made from short sec- 
tions of rubber garden hose, but mount- 
ing them can be a problem. One solution 
is to use a plastic toothpaste -tube cap 
that fits tightly inside the hose. The cap 
is drilled In the center for a mounting 
screw and forced into the hose section. 

— Walter E, Burton, Akron, Ohio. 

Styrofoam gluing jig 

A block of rigid plastic foam will pre- 
vent ball-shaped objects from rolling about 
w'hile being glued together in series or 
patterns. To glue the marbles shown, a 
guideline was drawn on the foam surface, 
and then, after epoxy ^ue was added to 
each marble, it ivas pressed into the foam 
and glued to the preceding marble. 

—Burt Webb, Skokie, III. 

Sanding stunt to save corners 

When using a fast -cutting po wer sander 
to smooth a small, flat surface such as 
the lid of a trinket box, you can avoid 
accidental overcutting at the edges by 
surrounding the work with wood. The 
protective wood border can be made by 
clamping strips flush with the top surface. 
If necessary, lower strips for finish sand- 
ing. — B. W, Eruin, Kent, Ohio. 

Chain can be used as drawer pull 

A short piece of chain secured at the 
ends by bolts or Pop Rivets makes a novel 
draw^er puU. By placing spacers under it, 
the taut chain can be positioned for easy 
finger gripping. “Drawer^' shown has cdiain 
riveted to end of a solvent can whose side 
has been removed to convert it into a 
small-parts drawer for the workshop, 

— Walter E, Burton, Akron, Ohio. 

POPULAR MECHANICS 



136 





readers 

When you need a stronger dowel 

A good way to boef up shear strength 
of a wooden dowel Is to bore it length- 
wise to receive — in a snug fit— a metal 
core made from a large nail or hardened 
steel rod. Normally, the rod is flush with 
the dowel ends: in the photo it was pushed 
part way out to be seen. 

— W. B, May, Oafc Park, III. 

Attachment holds big boring bar 

A boring bar designed for a 14-in. Lathe 
turret can be used on a 9-in. bench lathe 
by damping it in a carriage -mounted mill- 
ing attachment. To ease the stress on the 
attachment, and to prevent the possibility 
of its shifting under pressure, apply boring 
force to the end of the bar by feeding the 
tailstock spindle against it. 

— Walter £. Burton, Akron, O/iio. 

Tape reduces a chuck hazard 

If a workpiece cannot be clamped in 
your lathe chuck without having the jaw 
ends projecting beyond the chuck body, 
the projections could be considered a 
hazard. One w'ay to treat such a chuck is 
to wrap two layers of smooth masking tape 
around the chuck body and over the 
angular jaw ends, 

— E. B. Walters, Chicago. 




NEXT MONTH IN SHOP AND CRAFTS 

25 PAGES OF GOOD IDEAS FOR BETTER HOME EMTERTAINiNG. Now that fall is just 
around the corner, it's time to start thinking about what you can do to improve the at- 
home entertaining scerie. PM's round-up of ideas — from a piano bar to ctever "cover- 
up" suggestions that let you convert an unfinished basement to a party room shortly 
before the party — show what you can do to make your home the "life of the party."' 
Included are hi-fi cabinets, an out-of-sight home movie screen and the latest products 
for the good life at home. 

ALL-TIME GREAT NO. 6: A WORKBENCH SETUP FIT FOR A PRO. Just about all home- 
owners, do it-yourselfers and tradesmen have one common need: A good, sturdy work- 
bench with a wall cabinet for tools. We first published this deluxe bench in 1951 and 
since updated it by adding plastic laminates, perforated board and a shop-built light 
fixture. Plans are included to let you duplicate the setup, 

SHORT COURSE IN POWER TOOLS: BENCH-SAW KNOW-HOW, PART 3. Parts 1 and 2 
covered jigs, accessories, work habits and dado sawing. In part 3, you’ll learn how you 
can add the professional touch to all your projects by using a molding head. 
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wo.«>HOP P.o,Ki Build this cabinet for 

your router and you’ll have an 




Instant ‘shaper’ for yonr shop 



By WALTER E. BURTON 

Photos by tho guthor 



THIS PORTABLE ROUTER w« 

coriverted into o thaler by In* 
vtrting rl In plywood cobinel 



I F YOU TURN a portable router upside 
down, you have, essentially, a wood- 
working shaper. To do it, the inverted 
router must be supported in sueh a way 
that it can function as a shaper with work 
guides, guards and the like. This shop- 
built version was designed to accommo- 
date a Millers Falls MF router, Model A, 
catalog No. 7200. But, where necessary, 
dimensions can be altered for your 
router. 
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The router hangs suspended from the 
underside of the cabinet top so that it can 
be removed for conventional routing op- 
erations by unscrewing four nuts. The 
hinged top tilts upward for convenience in 
changing cutters and making adjustments 
— ^although you can make cutter-height 
settings by reaching into the cabinet. 

The cabinet top is hinged to the rear 
panel. Centered on the top is a x 8 x 
8-in, aluminum plate that rests in a recess 
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so plate surface and adjacent wood are in 
the same plane. The hole at plate center 
is approximately iVa in. in diameter. In 
the wood top, concentric with this hole, is 
a 6-in.-dia. opening for the router base. 
Check your router’s shoe diameter before 
cutting this circle. 

You can form the ViB-in.-deep recess by 
routing out most of the area with a straight 
bit. Leave an ^4siand” in the center until 
last so the router shoe is supported. Then, 
remove the island 'n'ith a router bit in a 
drill press. Next, jigsaw the 6-in. opening. 
Fasten the plate in its recess with two 
countersunk wood screws near opposite 
corners. 

To determine the center of the 1%-in. 
hole, insert a pointed cutter in the router 
and place the router base into its opening. 
The point where the bit touches the metal 
plate is the center for the hole. Use two 
2-in. butt hinges to join lop to back panel. 




router cuts recess in cobinct top to Kolct molat 

plotv agoinit wKicK the router boie will be dampecl 



Although the router’s weight will hold the 
top dowm, rigidity is increased by install- 
ing a simple wooden latch at the comer 
near the front panel hinge. 

The router-mounting arrangement is 
dictated by router- base construction. For 
the tool shown, two Vi x % x 7-in. alumi- 
num strips, with Hb x % x 4% -in. pads 
(to compensate for difference in router 
base and wood thickness) riveted to them, 
worked fine. Four 10-24 bolts extend 
through these strips, through countersunk 
holes in the metal top insert and plywood 
and are secured to the cabinet top with 
nuts and washers. 

The cabinet and cabinet-top sizes are 
not critical. The dimensions given provide 
adequate space, although the power cord 
must be curved stdew'ays in order to clear 
the bottom at the usual cutter depth set- 
tings. 

Since a router motor "breathes” by 




BOTTOM OF TOF PANEL: Router U clamped againit 
metal plate. Two itript moke up thickneii differenc* 





IN PARTIALLY ASSEMBLED CABINn, iKe oecciiory FOB INSTAUING or removing routor, th* cobinet it 
drawer ond tom# vent openingi for oirflow or# t##n f)ipp*d on iti back ai>d the top panel it swung open 
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2 1/r 




TO CHANGE CHTTEftS, is swung up ond sup^ 

ported by dowel engaging sockets on fhe side ponols 



drawing air in at cord -end and discharg- 
ing it around cutter, it's a must to provide 
airflow holes in the box. These consist of 
lx 4-in. notches at top edges of si depieces 
and back panel and multiple l-in. holes 
in back and front panels. (The two l-in. 
holes at the top of each side are primarily 
6nger holes for carrying.) If the intake air 
seems to carry excessive dust and chips, 
it’s a good idea to install some Rne~mesh 
screen over the inlets. Chips should not 
be permitted to build up in the box; if 
the router i$ to be used for long periods, 
periodically check the motor to avoid 
overheating. If necessary, leave the door 
open. 

The hinged top can be raised to give 
better access to the router when you 
change cutters. The router is held in the 
tilted position by resting it on a piece of 
%-in. dowel whose ends engage notched 
plywood pieces screwed to the inside 
surfaces of sidepieces. 

The storage drawer is made of 
plywood and is located in one corner of 
the cabinet. To keep it in position, glue a 
guide strip along the bottom. A sheet- 
aluminum cover hel ‘s kes cU’'t out and 
the drawer in place. Inside, a wooden 
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Shaper cabinet for router 



SOLDER 



6-32 MOUNTING 
BOLTS 



GUARD RING 



SOLDER 



HALVED 3" 
JUNCTION BOX 



ADJUSTABLE FENCE 
(HARDWOOD) 



GUARD RING 



ANGLE I 

MOUNTING 

BRACKET 



to 24 BOLT 
{4REQ0J 



1/16 X 8 X 8" 
alum. SHEET 



8" Sa CUTOUT 
t/16" DEEP 



NOTE; CABINET DESIGNED 
TO FIT millers FALLS I 
MODEL A, NO- 7200 ROUTER 
alter dimensions TO 

SUIT OTHER MAKES 



I 1/4" CLAMPING 
T bolt 14 REQD.l 



TOP 

LATCH 



ROUTER 

CLAMP 



AIR DUCT 
1 X 4" 



2" LONG 

hinge 



DOWEL 



DOWEL HOLDER, 
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block dnll<Hl to receive cutter shanks 
holds stored cutters. 

An adjustable fence guides straight- 
edged work past the cutter. 1 used a piece 
of maple cut to dimensions indicated. An 
angle mounting bracket was then fastened 
to each end with bolts. 

An adjustable bracket assembly made 
from a 3-in. electrical junction box (sawed 
diagonally in two) is bolted to the fence 
center. A little hammering and filing will 
let you ht the box halves squarely with 
the surfaces at a right angle and parallel 
W'here they contact the wood. Three 8-32 
bolts hold the two halves together: holes 
in one of them are slotted so the guide 
fence can be adjusted for cut depth when 
jointing. 

After bolting the junction -box bracket 
assembly to the wooden strip, saw a sec- 
tion slightly over 1 in. wide from the cen- 
ter of the strip to provide space for the 

fPtenj e turn to pugg I75J 



INTimOR VIEW ihowt rou1«r in ap«rating poiition. 
Plaitic shield here wos replo«(i by ring type 






MOUNTING ClAMPS ond center coupling, made from MAR OF GUIDE FENCE in poiiHon for Uroigbt- 

a holvect 3'in. junction box, are ottached to the fence edged work. Notice ring-type ihield in foreground 





TO SHAPE EDGES on ctroighl work, ring-type ihietd FOR CURVED WORK, guide fence ii moved to back 

it mounted on the reor fence, protecti fingert poiition, ring guord it mounted on extension arm 
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WITH THE PRICE of just about every- 
thing going up these days, my curiosity 
was aroused several months ago when a 
$30 circular saw was introduced by Wen 
Products, Inc. Since the new saw had more 
horses and a larger blade, weighed a 
couple of pounds less and was priced about 
$6 loiDer than a circular saw that I bought 
over 20 years ago, I wondered just how 
well the tool would perform. 

To test the saw, I kept it on my work- 
bench a couple of months and used it on 
those jobs a homeowner most frequently 
tackles: crosscutting and ripping two-by 
stock, freehand cuts on plywood (inset 
photo at right below) and for conventional 
cutting of ^-in. stock, including long rip 
cuts with the rip fence, 

I found that the saw is well balanced, 
easy to handle, and doesn't have to be 
pampered (held back) when cutting 
heavy stock. Though some might consider 
it nit-picking because of the low price, I 
think it is a mistake that blade-changing 
wrenches do not come with the tool. I 




A lightweight saw with a 
heavyweight punch 



By HARRY WICKS, Workshop Editor 



Photos by Poberf D. florst 



prefer to keep related accessories with 
portable tools to save trips back to the 
shop. 

To change the blade, two wTenches 
are recommended: a one-incher for the 
Hange and a wrench for the center 

holt (arbor). The bolt, however, can be 
loosened using just the smaller wrench 
by giving it a sharp rap on its end. High- 
impact, shockproof Cycolac housing and 
convenient location of the saw's key 
elements (photo, right) are other features 
that make this saw a good buy. * * * 



MANUFACTURER'S SPECIFICATIONS 

(ModttI 961 Circular Sow} 



Motor 

Blade 

Depth of ctft 

Weight 

price 

Manufacturer 



11-amp.^ 120-v., 2-bp„ 5100 rpm 
7^4-in. diQv round arbor 

2% In. at 90" 
in. at 45^ 

a ibi. 

t29,95 Onduding o cQlihmttd 
rip fence) 

Wen ProducHj Inc.^ 5310 North we^i 
Highway, Oikoga, III. 60631 
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Photos by Robert D. Borst 



By HARRY WICKS. Workshop Editor 



Bench-saw know-how 



O NCE YOU KNOW the basics— and the 
safety rules— of the bench saw (see 
Part 1, page 152, July PM), you're ready 
for the more sophisticated sawing techniques 
and accessories of Parts 2, 3 and 4 in this 
and the next two issues. You'll learn to make 
such cuts and work aids as those shown 
in the photos at right. 

A basic rule in all power- tool wood- 
working is to provide the maximuin support 



WORK SUPPORT (l«0d phbto) ar>d ipecial cvis 
{top] were rmodc with 1m It and ihop- built jigsi 
(above). How to moke them begin i with Port 2 



A work-support stand you can build 
. . . Good saw stunts * . . Dado sawing 
. . . Two simple *pro|ects’ that will 
mystify nonwoodworkers . 



PART 2 
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1-1/2" OJA. 
CLOSET POLE 



RIPPING SUPPORT 
ROLLER 



LONG WORKPIECE SUPPORT 



3/4 X 2 X 2 S/8 
{2 RiQD.) \ 



CROSSCUT SUPPORT 
ROLLERS 



< DRILL 
I 1/2" 

I HOLE 



3/4 X 2 5/8 X 20" 

- / DRILL 13/64 ■ HOLE 



1/4 X 3" L 
LAGSCREW 
12 HEQO.) 



3/4 X 2-6/S X 3 
^2 R EOO.) 



1/4 X 2-1/2 
BOLT 
(2 REQO.J 



A 

m X 2 6/8 X 30 1/2' 
/I LENGTH TO SLUTI 



1/4" 

COLO 

ROLL 



NOTE; USE 1-1/4" NO. 8 FK 
SCREWS AND GLUE 
TO ASSEMBLE 



WING 

NUT 



3/4 X 2 5/8 X 30 1/2" ^ 

<2 REQO.I NOTE: LENGTH 
TO SUIT TABLE-SAW HEIGHT 



3/4 X 2 5/a 
X 20" 

(6 REQD.} 



LEG 

NOTCHED 
TO SUIT 
FOOT . 



1-5/8" DIA. CLOSET POLE 
111 ROLLERS REQD I 



NOTE: HOLES IN ROLLERS 7/32" DiA 
HOLES IN RAILS 9.^32" OIA, 



CENTERED SLOT 
1/4 X 24 t/2" 



ROUND COaNERS SLIGHTLY 



FOOT DETAILS 



3/4 X 7 5/8 X 17 
(2 REOD.) 



for the workpiece. A stand for supporting 
long, overhanging pieces should Ijc one of 
the first things you build. 

Ripping, crosscutting long pieces 

Because the stand shown here is of stan- 
dard, dimensioned pine, it‘s an inexpen- 
sive project. The support has o single- 
roller head for holding long boards for 



crosscutting long pl«e4 li ilmplified beceuse 

support Koi a roMer.head for thi» sow opsratlon 



AUGUST 1972 



145 



Bench-saw stunts you should know 




BtADC TOTABLE EDGE 
DISTANCE 




DIAGONALS con b« cut on lorg# pieces of plj^wood by tacking o straightedge to ride along the table edge 




WOOD SPRING HOLDER can be made of icrop. It's olwoys used os a work hold-tn when occwracy ii required 



Typical dado-sawing operations 





DENTIL is simply evenly spaced dodoes. Make first 
cut wilh end ogainst pin; loop over pin for second 
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DADOED PIECE is sliced to the desirad thickness— 
usualiy Ii to % In,— for use in trim- molding work 
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MAKING A IHiVET 1 % good in pi«rcfr-cu>ttlng 

and dodolf^g. You con prae;tic? both of 

the sortie lim«— ood v#ind up with p useful item 



Trivet from a solid biock 

Here’s a project that's fun to tackle 
once you have become famUlar with your 
dado^head set. Making the trivet is a fine 
exercise in dado cutting, and your skill 
in cutting it — as with the "carved” tower 
— is sure to astound your non woodwork- 
ing friends. Select wood that is knot-free; 
if you have some hardwood lying about 
the shop, so much the better. Pine was 
used for the trivet at left, and it worked 
well. To make it. the author used the fence 
and, when work was within 3 in. of blades, 
a pusher stick. Make the dadoes (across 
the grain) first, then flop and rotate the 
workpiece 90' and cut the grooves. For 
safety, achieve desired depth using mul- 
tiple passes. To finish the piece, sand thor- 
oughly; sanding is a must- — particularly 
where blades exit the work. Stain the piece 
and use a tough finish that will withstand 
heat. 



USE 3 X 6 1 2 X sir STOCK ACTUAt i 
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DADO ACROSS GRAIN FIRST. FLOP BLOCK AND USE 
SAME DTMENSIONS FOR GROOVING WITH GRAIN 



ripping; a .second head has multiple rollers 
for crosscut sawing. 

Dimensions are standard except for 
overall height, which is determined by 
the floor-to- tabletop distance of your saw^ 
(My saw is mounted on a 2x6 frame fitted 
with casters. Thus, floor -to -tabletop dis- 
tance is above average.) Build the stand 
so that when the head is at its lowest 
position, it is lower than saw -table height. 
By making the stand’s height adjustable, 
you will be able to use it when working 
with other tools (jointer, jigsaw or drill 
press). When laying out parts for cutting, 
check out the stationary tools you own 
and try to arrive at a height- variable 
that gives you maximum use from the 
stand. If necessary, shorten the four 
vertical legs of the stand as well as the 
single vertical on each head. 

Rollers must rotate freely. To assure 
this, drill undersize pilot holes in the 
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closet pole and oversize, loose-fitting holes 
in the rails. An occasional brushing-ofl 
iuid a blast of silicone spray on the cold- 
roll and lagscrew "axles” is the only 
maintenance needed. 

To use the stand, set the roller too sur- 
face to match the saw-table height and 
lock the head by tightening the two wing- 
nuts. As the workpiece leaves the table 
it is supported by the rollers and is easier 
— and safer — to handle. 

To ngu« ‘and 'groove cutting 

While a conventional rip or combination 
blade can make tongue-and -groove cuts, 
the job is best done with a dado head be- 
cause it does a neater job faster. Four 
passes are required to cut a tongue with 
a conventionsj blade, two each for the 
cheeks and shoulders. The cheek cuts are 
made first, then the blade is lowered and 
waste removed by making the shoulder 
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cuts. To make a groove with a conven- 
tional blade requires repeat passes until 
the desired width is attained. 

Using a dado head, the groove can be 
cut in a single pass and the tongue made 
in two. If you are gluing up narrow stock 
to make a wide board, do as the pros do 
and make the tongue slightly less than 
the groove depth; this trick leaves room 
for any excess glue to escape to. 

The dado head 

In wood joinery it is often necessary 
to cut grooves wider than the typical saw 
kerf. For this job a serious woodworker 
ow'ns a dado head. Stated simply, a dado 
is a U-shaped groove. It is common prac- 
tice to call this shape a dado when it*s 
across the grain and a groove w'hen it runs 
with the grain. For a deep dado or groove, 
it is best to achieve depth by making re- 
peat passes, raising the cutting tool slight- 
ly and moving the fence for each pass. 

Blade projection is alw'ays less than the 
thickness of the stock being cut. A dado 
(or molding head) table insert wdth a 
larger slot must be used, and work is 
always fed slowly. 

The typical dado head comes with tivo 
blades (each with a Vi -in. kerf) and four 
chippers (three ^4-inchers and one V^ii- 
in.). By using these in various combina- 
tions, you can obtain 11 different groove 
widths. Adding paper shims between cut- 
ters increases the number of grooves you 
can cut even more. The blades, mounted 
outside the chippers. determine the groove 
width. The chippers clean out the stock 
between the kerfs. 

The latest type of dado head is a one- 
piece unit that produces varying groove 
widths (which are dialed and locked-in) 
by wobbling as it spina. These dadoes will 
be discussed in a later installment. 

Almost any cut that can be made with a 
conventional blade can be made w'ith a 
dado. You can cut coves faster, for example, 
but the cut will not be as smooth as the 
surface of a cove made with a combination 
blade. And a cove cut with a dado will 
also be slightly flat at center. As men- 
tioned above, it makes tongue and groov- 
ing operations quicker. The same is true 
of other cutting such as edge- rabbeting, 
tenoning, saucering, piercing, maximum 
kerfing and hollowing. 

Hollowing, as in fashioning a scoop or 
trough, is done by making a series of 

148 



Tongue-and-groove cutting 




OADO KEAD molest fost work of cutfinjf tongue^ and 
grooves. For on icrap fir^t 




TO CUT TOKGUE^ fanc« moved ond locked. This 
smoll omouni of slock con bt removed In one jCKiti 



passes. After each pass, the fence is ad- 
justed so that the cutters will overlap the 
last cut and the work is pushed through. 
Here, start and stop blocks (as in the 
Carved Tower, page 149), determine the 
length of the dado or groove. 

Start and stop blocks can be clamped 
to the rip fence or, simply, magnetic blocks 
positioned on the saw table. (I prefer the 
latter method in most instances because 
it eliminates the need for a fence exten- 
sion when dadoing long pieces,) Block 
placement is determined mathematically 
by raising the blade to ultimate (final) 
projection and putting pencil marks on 
the table where the cutting tool will start 
and stop cutting the workpiece. Blocks are 
then positioned relative to these marks. 

Dado safety rules: 

• Metjer use the chippers — or a single 
chipper — without the mating blades, 

# Because dadoing is on the underside 
it is, in effect, “blind’' cutting. Wcuer 
attempt to dado freehand; always use a 
guide, either a fence or miter gauge, 
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BOAR{> \i hflid agciinfl ihe sforfe^ bliK^ ond fflnce, WHEN ENf> OF WO^K oNgni wilh fmhh block, 
di«n low#«r«d ilawl]^ Mto ipinnirig cutting lool back tlighrty^ depre&i leading edge tc lift off 
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• Never use a dado to cut T/irou^fc a 
workpiece. 

• As a rule of thumb, the wider the kerf 
being cut with a dado, the more passes 
— raising the cutting tool for each succes- 
sive pass — you should make. Keep in mind 
that a considerable amount of material 
is being removed from the stock; a too- 
large bite will place an undue strain on 
the motor and the cutting tool. And, you. 
Dadoing hardw'ood requires even more 
passes than a softwood such as pine does. 

• Because of that large bite, chances of 
kickback with a dado are much greater 
than with a conventional saw blade. Gen- 
erally, it’s best to use a work hold-down 
or hold -in. In many cases, both, 

• To insure easy and clean cutting, keep 
blades and chippers sharp and. periodical- 
ly, lubricate with a silicone spray during 
extended cutting operations. 

Two exercises with your dodo hood 

The "tower” and trivet shown on these 
pages are good practice projects to familiar- 
ize yourself with your dado head. Grooves 
for both should be made in multiple 
passes. To cut the tower, for example, raise 
the cutting too! so that it projects about 
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Va in. and cut all four sides; then raise 
the blade V 4 in. each for the second and 
third passes. The “stop” for starting must 
be solid enough to press the workpiece 
against as you lower it. Magnetic types 
shown are by General Hardware Mfg. Co,, 
SO White St., New York, N.Y. 10013. 

Lower the piece onto the spinning cut- 
ters. Push it slowly through until the trail- 
ing edge reaches the stop gauge or mark. 
Back up the piece slightly, put pressure on 
the leading edge and lift off the piece. Re- 
peat procedure for the remaining three 
sides. Make the trivet wdth at least three 
passes. Cut tile dadoes first, tiicn the 
grooves. Both pieces arc examples of 
pierce-cutting as well as dadoing; that 
is, cuts from opposite sides intersect, 
without going through the workpiece, to 
produce a see-through effect. Both also 
prove w'hy it is a must to keep dado-cut- 
ting tools razor sharp. Dull ones make the 
job diihcuH and unsafe. 

The tower could be used as an integral 
part of a leg, or, sprayed with Da-Glo 
paint, as “pop art.” The trivet makes a 
handsome protective base for hot 00 ts. 

Next month: Use of the molding head 
and some of the available cutters. * * * 
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EXCITING 



NEW PRODUCTS 

BY CATHERINE BIISKI 




THINGS WON'T BOUNCE OUT when carried 
in the 12-in. -deep bike basket shown above. 
Support and spring clamps are designed to fit 
all shapes of handlebars. The basket mounts 
easily on all bicycles — lightweights, middle- 
weights and sports models. 20, 24, 26 and 
27 in. Capacity is 840 cu. in. Model No. 183 
(shown) sells for $2.98 by Androck Co., Div. 
of Roblin Hope's Industries, Inc., 28 Union 
St., Worcester, Mass. 01608. 





A PRACTICAL take-along concept in writing 
desks. Tote Desk (below) is ideal for the 
businessman who travels. It's also handy for 
bed patients. Molded of polypropylene plastic 
with a convenient built-in handle, it can be 
used as a suitcase, toolbox, briefcase or book 
carrier. A transparent flat top serves equally 
well as a lap writing desk, hobby tray or game 
table. Retails for $5.95, made by Peabody/ 
Mutschler, North Manchester, Ind. 46962. 
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A COUNTERTOP APPLIANCE providing cook- 
ing convenience and flexibility is the Savory 
Centre Drop-In Combination (Model 2355). 
It combines an electric range and continuous- 
ly cleaning oven with built-in grill. Smoke and 
odors from all three are vented outdoors. 
Optional accessories convert grill to rotisserie, 
shish kebab, deep-fat fryer or nonstick grid- 
dle. $249 from Jenn-Air Corp., 3035 Shade- 
land, Indianapolis, Ind. 46226. 




VIOLINMAKING is a fascinating and reward- 
ing hobby, and now you can make one from 
a kit. Three different kits (A, B or C) come 
unassembled but complete with everything 
you’ll need from seasoned, tone-wood tops 
and backs down to superb oM-varnish and 
fine polished strings. Graded according to 
quality of wood, prices range from $90 to 
$129. Made by ^herl & Roth. Inc., 1729 
Superior Ave., Cleveland. Ohio 44114. 




CREATE OLD PUB ATMOSPHERE in a family 
room or den with these oak miniature ’'whis- 
key” barrels. Barret Bank, at left, is 6 in. high 
and 4 in. wide, has four brass hoops and key. 
holds up to $200 in coins. The usable 1-gal. 
Bar Keg, at right, has four chrome hoops and 
comes with plug, spigot and stand. They sell 
for $7.50 and $8.50. respectively: are made 
by Sweeney Cooperage Ltd., 1341 North 
Northlake Way, Seattle, Wash. 98103, 
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YOU CAN DO SOMETHING about air pollution 
— at least in your home. The Air Care Cleaner 
developed by the West Bend Co., West Bend, 
Wis. 53095, effectively removes up to 99 
percent of all pollen and up to 90 percent of 
all airborne dust, smog, smoke and odors 
from the air that passes through it. The unit 
is designed to look like a piece of furniture 
to complement any decor. It retails for less 
than $200 ready to plug in. 
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NEW IN 

PHOTOBRAPHY 




KONIOA 



BatMqf 



Hpi^lone 

MAC* m U**' 




COMPACT, ECONOMICAL new Durst 35'mm 
enlarger makes llxlA'inch enlargements on 
its baseboard, can be turned to make even 
bigger blowups on your floor or walL Color or 
variable-contrast filters fit a built-in drawer. 
Enlarger can be taken down in minutes for 
storage in a drawer or elsewhere. Model F30, 
$49.50 less tens. Durst Div., Ehrenreich, 633 
Stewart Ave.. Garden City. N.Y. 11530. 



NEW LINE of five compact electronic flash 
units from Keystone runs from under-$20 
model shown to a quick-charging, computer- 
automatic flash iust under $70. All models 
feature color-corrected tubes, hidden sync 
cords, rear-mounted controls, three- position 
mounting shoes, and two-year guarantee. 
Keystone, Keystone PI., Paramus, N.J. 07652. 




SAVING MONEY on 35-mm film is easier 
with this redesigned Watson loader. It holds 
up to lOO feet of 35-mm film, lets you 
wind your film cartridges in daylight. Auto- 
matic counter tells how many exposures 
you've wound. Light trap prevents acci- 
dental scratching or exposure. About $16 
at camera stores, or from Burke & James, 
Inc., 33 West Lake St., Chicago, Ml. 60606. 






'K>d^ a man needs a good reason to walk a mile. 




Start walking. 



Warning; The Surgeon General Has Oetermined That 
Cigarette Smoking Is Dangamus to Your Health. 
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A beauty-and 
so simple to make 




Inexpensive *hand-carved' panels 
glued to sides give this octagon 
lamp table a handsome $100 took 

By WAYNE C, LECKEY, Home and Shop Editor 

Pftotos by Robert D. Borst 


















Tabfe by PM-M^r 






TOP VIEW OF BASE 



N othing gives home-built furni- 
ture the look of elegance more 
quickly than molded Teproductions of 
hand-carved panels. A good example is 
this handsome lamp table. Team up the 
panels with decorative laminate and a 
portable router^ and your workshop proj- 
ect will stack up with the best in any 
furniture store. 

PreBniahed molded reproductions used 
in this table are like those that added a 
rich hand-carved look to the roll-out 
buffet bar (A handa&me hnffet that leads 
a double life, page 140, Dec. *71 PM) . As in 
that case, the table be^ns as a plain ply- 
wood shell But when exposed plywood 
surfaces are covered with wood-grain dec- 
orative laminate and molded panels are 
added to all ei^t sides, your piece will 
look anything but homemade. 

To start the octagon base, cut 
ei^t 10x20^-in. panels from 
in. fir plywood, but don't bevel 
the edges. Next cut and cement piecf^s 
of decorative wood- grain laminate to the 
panels — ^top, bottom and center — as indi- 
cated below. The center piece can be scrap. 
Use contact cement to stick the laminate 
flush with the edges and run the grain 
crosswise. When applying the cement, be 
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! BLOCK 

JLi^ 



MAKE 3 
3*'4" PLYWOOD 



201 



DECORATIVE 

LAMINATE 

/ ^ 

/ 



BOX NAIiS ARE USED in oddition fo efomp noils 
yoti oisvmble tbt tKell; drive msilf on ongle 
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SAW _ j 
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PANELS ARE 
JOINED USING GLUE 
AND CLAMP NAILS 



9 13 / 16 " 






TYPICAL SIDE PANEL 

(i REQD.) 




SHAPED EDGE 
SEE DETAIL > 
WJ M 



3/4 X 1" HARD 
S^OOD EDGING 
GLUED ON 



1/8* GROOVE, 
t/32" DEEP 



DECORATIVE 
-^LAWINATE \ 



12-1/8" RAD 



111/8" RAO 



MADE \ 

WITH STANLEY 




sure to follow the directions on the can. 

Tilt your table saw to cut a (or 

67^^) angle and slowly bevel the two 
side edges on each panel. Use a carbide> 
tip blade so you won’t chip the laminate. 
Finished width of each panel should be 
9’^fl in. — actual width of molded panel. 

Special clamp nails, hammered into saw 
kerfs, are used to assemble the eight into 
an octagon shell. To cut kerfs in the bevel- 
ed edges, return the blade to 90*^, set it 
for a ^-in.-deep cut and run a kerf (V6 
in. wide) full length down the center of 
the bevel. Hold the plywood with the 
( PlcflJg tur n to psQt I74 J 




BAND OF CONTACT CENIENT ii apftliwi to kminoto 

oloi^Gl of nwilttng tafM with a mail paintbruth 




COMTACT CEMENT IS AmiED almo te bade of 
ponali at tlw »nt«r and along tap and bottom odgoi 




WHIN CEMENT IS DRY to #i« touch (obout 2€ 

corYvd panel If poiitioiivd^ lowered into place 



WOOD RING domped to porifnefvr of top provfdw fence for rootor far moving %-in^ gfoove io laminate 




HOW JIG FITS OVER 
TABLE TOP 

3'4 X 1 ■ decorative laminate 



TABLE TOP 
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Book «bout Aluminum 
Moldf witK prices and 
productioft Irade secrets 
direct from worltfilarg^ 
ett mold manufacturer. 
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WE NEED INVENTIONS 
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Here’s quick, proven relief when yfisighlly and 
painful bails make you feel miserable. Soofhing 
BOIL-EASE with 7 medicated ingredients helps 
reduce swelling end pain. Prolects against in- 
fection, so you look and feel belief Iasi. 
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Lttarfi hew you e*n ®»m up to $1000,00 for « tingle 
order showing our quality tlumlnum, steel, end vinyl 
siding on your home. SraH Investment required for 
your own siding. No further investment. fMel) coupon 
for free information without obiigatfon. 



ALUMINUM INDUSTRIES i 

of ARKANSAS, Dept* P-82 i 

Little Rock, Arkansas 72205 S 
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Plaaia sand ma frea InfonnaHofi cai^ J 
earning your quality do4t-yaunalf kH*. > 



CONCRETE MACHINERY COMPANY. 
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S AfLING FASTER than the wind seems 
impossible— 'like getting something 
for nothing. 

Vet thousands of boats can do this, 
though most skippers do not fully under- 
stand why or how. Iceboats can sail about 
four times the speed of the wind that 
drives them. Racing catamarans can do 
about 1.2 times the speed of the wmd 
and future multihull designs may get up 
to twice the speed of the wind. Some 
planing monohuJIs can go faster than the 
wind, too. 

But keel boats, no matter how slick or 
how expensive, can never equal the speed 
of the wind, let aJone go faster. 

Why is this? 

There is a general misunderstanding 
that sailboats move only because the 
moving air pushes them downwind. It 
seems illogical that an object could move 
faster than the force moving it. 

That was true In the days of old square 
riggers and before man teamed to sail 
Into the wind. But now the answer in< 
volves the difference between the true 
wind velocity and the apparent wind ve- 
locity. 

True wind seems obvious enough. It is 
simply the speed of air passing a fixed 
point. It may shift around a bit, but it 
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Efficient sails and 
muliihulls make some 
boats swifter than the 
breezes that push them 

By N. M. lYE 
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EASY TO BUILO AND FLY — MOST FUN, TOO! 

Enjoy the e^thilariUni thrill of perainat flying In the 
wortO^s most popular homebuilt Bircratt^ the Bensen 
Gyrocopter, Store it In your garage^ go aloft when 
you like — high and fast or low and siow, Serrd SS 
for Copter if3 for Glider) colorful ^*lnfo P^cket^^ Wtthi 
3-View Drawings; General Specifi rations; OesiCT fn* 
formation; Construction Hints; in-flight photo; S-page 
"SulJetin*' with numerous pictures plus descriptions 
of Plans^ Kits, Engines; Condensed Price List , * . 
and a CertificMe for $5 (or |3) toward the purchase 
of Construction Plans. 
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HIKING OUT on on* flying hull of a twift Hobio Cof in a bfiik wind it tb* detign«r of th* boot, Hobio AHtr 



usually has a general direction or heading. 

Apparent wind i$ something else. Sup- 
pose you are walking or running. On a 
calm day you will feel the wind direct- 
ly in front of you. But suppose there is a 
10-miIe wind blowing from your right As 
you run forward at about 5 mph, you will 
feel the apparent wind shift to the right 
front quarter of your face. You know the 
wind is still coming from the right, but 
adding in your forward speed makes the 
apparent wind shift up ahead — so it comes 
in from a forward, as well as side, angle. 
If you increase your forward speed and the 
side wind stays the same, the apparent 
wind shifts even farther ahead. 

This is what happens with a boat. With 
an iceboat the runners traveling over a 
hard, slick surface meet little resistance 
going forward. With a sailboat the hull 
must displace water that is heavy and al- 
so meet friction resistance caused by its 
wetted surface. Keeping the boat light so 
it displaces a minimum of water and re- 
ducing the area that is wet make it pos- 
sible for a boat to move faster. Keelboats, 
even sophisticated ones, are weighty, so 
displace equally large wei^ts of water 
and put up substantial frontal area resis- 
tance as well. The combination makes it 
impossible to outspeed the wind. 

But with lightweight, highly-stream- 
Uned catamarans the story is different. 
Since the hulls skim the surface, the fast- 
er they go the faster the apparent wind 
becomes. Even when going downwind, 
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iceboats and racing catamarans tack tram 
side to side to get the most speed from 
the apparent wind. The result; Even 
though the total distance from side to 
side is much greater than the straight-line 
distance downwind, they cran c:f>ver the 
straight-line distance in less time than 
if they merely drifted. 

As diagrams on page 158 indicate, the 
highest apparent winds are achieved on a 
broad reach, and as the speed builds up 
and the apparent wind moves forward, the 
fastest heading of the boat moves away 
from the true wind. At its highest speed 
the boat is actually going away from the 
true wind but still into the apparent wind. 
All the time the an^e of the boat to the 
apparent wind stays almost the same, no 
matter what the course Is in relation to 
the true wind. At its best speeds, the angle 
of an iceboat may be 10^ to off the 
apparent wind. 

More exciting are relative speeds. For 
an iceboat, speeds up to 50 or 60 mph are 
possible with winds of only 15 mpb. On a 
conventional sailboat, speeds to 6 mph are 
possible with 10-mph winds. High-per- 
formance catamarans have reached 35- 
mph speeds with 25- mph winds. 

This last hgure points up the drag of 
water friction that holds a sailboat back, 
Possibly when hydrofoils and more ad- 
vanced sails are developed, the relatfve 
speeds of waterborne boats will approach 
the almost dragless efficiency of iceboats 
and even soaring gliders. * 
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Home shop tip from Loctite. 




THIS IS ONE WAY 
TO LOCK A NUT 
ON A BOLT 





THIS IS A BETTER WAY 



Better because It makes the assembly 
vibration^proof. 

Ltwkwashers Or locknuts can come loose. 
Loctile-sealed assemblies can’t . . . until you 
want them to. And then, because Lock N'Seal 
also seals out rust, disassembly's easier too. 
Ask for Lock N’Seal at your auto parts or 
hardware store. 



nmrim 



Loctite Technology . * « the tetter way to hold parts together. 



GET S-E-T..GO! 



Ralaiwt Loong and 1h« hlae't liiwallan prt • winning 
conibliuitlon m tfi« Funny Cor circuit. 

Now Mao't hM a wiring combination lor your cmr* 
Mac'i S-E-T ^|wr Engine Traatinont pfoduclc. 

MiK't S-E-T G»o4lno Booiltr kotfu tbs tual Mfmtmn 
cloon Including einiufon dtYlco*, bonllng powar* 

Mac's S-E-T Carburalor Tun* Up Improvaa parfoml- 




snc* at n dtani and lubrkata* 
earbuTalorip automatic ctioka* 
and R.CpV« valv«t. 

Mac'* S-E^T Oil Boontar rt- 
lardt w*ar, ruat and comalon In 
engirm and m##ti all manulac^ 
luren' aiandtrdt. 

Avallal^l* at aery tea afatlona 
and your NAPA or |nd*f»cndenl 
Jobtwr^ 
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BOATIHO 



Story 

behind 

the 

stern 

drive 



Today there's a 
wide choice of 
prices, horsepower 

By JIM MARTENHOFF 




FHOTOTYI^E Volvo I/O is demon itral^id 
for Gr«ot Britain^! Prince Philip and 
party after Miami-Nqs^ou teii In* 
ventor Jim Wynne wean white cap, 
PM'i fill McKtown I) hondling the 
stern lines qnd yocht^mori Skip Alien 
IS riding the 17-foot Thunder bird bow 
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HOmST OFFSHORE MACHINES, the Don Aronow Clgorettej, ute 
stern-drive power. Aoutbord'i FIno moonti 525-hp MerCryiiers 



M ost boatmen call it the stern drive, Others 
prefer outdrive. Some say it is an inboard- 
outboard. a hyphenated mouthful usually abbreviated 
to I/O, pronounced “eye-oh.” It’s also been tagged 
with short and ugly titles when it misbehaves, usual- 
ly as a result of careless maintenance by the owner. 
But hordes of happy skippers consider it the best of 
two propulsion w’orlds — a powerplant with the com- 
bined advantages of an outboard-drive unit and an 
inboard engine. A look at its features may indicate 
that it would be best for your boat, too. 

That's what Miamian Jim Wynne had in mind when 
he began working on the idea in 1958. He had gradu- 
ated from MIT \vith a master’s degree in 1953. worked 
five years for Mercury testing outboards at its prov- 
ing grounds in Wisconsin and Florida, and then re- 
turned to his home town as an independent marine 
engineering consultant. He had seen inboard-out- 
board combinations before, he recalls, but none had 
been successful “They didn’t do everything an out- 
board motor could do. yet it seemed like there could 
be a good market for something that combined the 
best features of an Inboard engine and an outboard 
lower unit,” 

Wynne wanted to mate the four-cycle inboard %vith 
the outboard’s tilting and steering propeller. The 
four-cycle engine, he felt in 1958. offered better fuel 
consumption, no smoke, better idling. “Outboards 
have improved considerably since then,” he notes, 
“but at that time the two-cycle engine was stiD a 
somcw'hat temperamental fuel gulper and prone to 
smoking and plug-fouling at idling. Plus, you could 
get more horsepower with an inboard.” 

He also felt it would be desirable to get the engine 
Inside the boat where it was more accessible for re- 
pairs and maintenance; get it out of the salt spray that 
plagues big outboards hung over transoms, and elimi- 
nate a cut-down stern that could swamp a boat. Yet 
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1930 STERN PRiVEr from johmon Qijlboard& ond Pfrnn 
Van Boatij. corre too soon ond wos depression victim 

a new rig should retain great advantages 
of the kicker — ^maneuverability, since it 
steered with the power thrust from the 
propeller rather than a rudder; plus tilt- 
ability, w'hether striking an obstruction, 
beaching the boat or loading it on a trailer. 

The idea had seemed logical to other in- 
ventors, too, but the predecessors Wynne 
knew of all seemed to lack something: 
they didn’t tilt, or had steering problems, 
weren’t reliable or introduced too much 
torque into the steering system. Wynne 
decided to use a double universal joint in 
the drive to permit transmission of powder 
even with a unit that tilted and swung 
side to side, somewhat similar to the ar- 
rangement for front -wheel -drive cars. 

In February, 1958, Wynne cobbled up a 
unit in the garage of his Miami home. He 
was 28, with no money coming in, so he 
worked single-handed, and somewhat se- 
cretively. “I used the lower unit and 
driveshaft housing of an outboard, welded 
some plates on top of it to take a right - 
angle gearbox, bought a universal joint, 
welded up a frame to mount the whole 
thing on a transom, and looked around 
for an engine,” Wynne remembers. The 
little Volvo Penta was available as a 
straight inboard and he ordered one with- 
out the marine reverse gear, which in- 
trigued the home office in Sweden. 

Wynne borrowed a boat from the late 
Woody Woodson, founder of Thunderbird 
Boats, and single-handedly installed his 
new drive. “Early one morning when no 
one W7as around 1 launched it at Pelican 
Harbor, fired it up, and it performed well, 
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steered nicely and did everything I’d 
hoped for,” For only five minutes. Then 
Wynne’s rubber boot around the universal 
joint, improvised from an inner tube, tore 
open. But first problems were very minor 
and he got 25 to 30 mph from the rig. 

Later that year Jim Wynne went to 
Denmark to Join boatbuilder Ole Botved 
in an attempt to cross the Atlantic in an 
outboard -pow-ered boat. Botved w^as 
hanging a pair of Johnson 50-hp outboards 
on his 22 -foot Coronet, but Wynne took 
time out to visit Sweden and Harold Wik- 
lund, then as now the president of the 
Volvo Penta division of the giant Volvo 
corporation. After tw'o days Wynne signed 
a contract for production of his stern drive 
and recalls that Wiklund thought him 
W'ildly optimistic in his estimate that 1500 
stern drives could be sold in a year. 

Then Wynne returned to Denmark and 
set out across the Atlantic. Their little 
boat ran near a freighter and had to be 
hoisted aboard briefly during a bad storm. 

“It w'as a plenty hairy Atlantic passage," 
Wynne recalls, and still has a dapper red 
beard as a souvenir of the crossing, “The 
trip couldn’t have improved my credibility 
with Volvo either; here was some nutty 
American with a stem -drive idea cross- 
ing the Atlantic by outboard.” 

The rest is history. Volvo developed a 
running prototype, introduced it at the 
1959 New' York Boat Show, and almost 
collapsed when nearly 4000 orders came 
in. Another shock came w'hen Wynne took 
Volvo's only prototype back to Miami with 
him, mounted it on another 17- foot Thun- 
derbird, and test-ran it successfully in the 
1959 Miami-Nassau Ocean Powerboat 
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MEftCRUtSER stern drives 
from 9Q to 323 hp, plgi sp«dol 
race-tuned models that top 33Q 



VOLVO^ CHRYSLER combine in 
this 330- hp Super Bee Ilf with 
Swedii-h drive^ Chiysfer mill 




OMC MOPELS offer TOO hp up 
to the 245 hp of thli SDX VS 
engine with a high -tilt outdrive 




HIGH TILT to lift outdrive unit obove woter level 
ift □ feature of OMC line of stem-drive powerpocks 

Race. His crew was Bill McKeown, now 
outdoor and boating editor of Popular 
Mechanics, and the two took 17 hours of 
open ocean in a rough passage to Nassau 
but finished fourth overall. 

In 1960, Wynne and McKeown piloted a 
Hunt-designed 24-foot deep-vee hull with 
a pair of production Volvos in the mara- 
thon. That was the mad year when Sam 
Griffith and Dick Bertram won the 
Miami-Nassau with the famed Moppie, a 
31 -foot Hunt deep-vee. They completed 
the stormy crossing in eight hours. Wynne 
and McKeowm were second, two hours 
later. No other boat finished until the next 
day. If any powerboat racing even in mod- 
ern times can be tabbed as the most sig- 
nificant, it is that one. It established the 
deep-vee, developed by Ray Hunt, and the 
stern -drive engine, invented by Jim 
Wynne. 

Mercury was first to follow, introducing 
its MerCruiser stern drive in time to win 
the 1962 Miami-Nassau, Outboard Marine 
Corp, quickly followed, as did Chrysler, 
and one year sales almost reached 40,000 
units. Inevitably, there W'ere some poorly 
engineered applications. Some boatbuild- 
ers viewed it as a universal pow^r pack- 
age for installation by unskilled labor and 
it went into some large hulls designed 
to remain permanently afloat in salt or 
dirty fresh water without galvanic corro- 
sion protection. 

Today the market seems to have stabil- 
ized, with well-established stern -drive 
manufacturers working closely with boat- 
builders, and the future appears bright. 
Units are particularly suitable for larger 
trailerable craft and a host of horsepowers 
are available in gas or diesel models from 
low to over 500-hp hot racing blocks. 

Choice can range from 90 to 325 hp for 
standard MerCruiser models, plus racing 
units of 550, Chrysler provides Volvo en- 
gines and their own, matched to Volvo 
outdrives, in horsepowers from 130 to 330, 
and Chrysler /Nissan diesels of 65 and 
100 hp. Volvo diesels of 75 and 106 come 
from Sw’eden, as well as gas models at 115, 
130 and 170 hp, and the Volvo outdrive 
is also mated to several private-brand en- 
gines. OMC stem drives from Outboard 
Marine come in six models of 100 to 245 
hp. A boatman now has a healthy husky 
I/O selection from which to choose. * * * 
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Revolutionary 
new concept 
uses solid oxy- 
gen sticks and 
propane to produce 
the SOW plus tem- 
peratures required 
For welding, brazing 
and soldering. 



for lt»lf tn 4 hdAdftd wml M«til Sculpture « M«kl 
Milling * Auto Riptjr * Plumbinf « Wruuiht Iran * 

S»e Hour dflilflr or write tictanr For complete inFormition. 

Ftrwwtici- (A Cordon Jntafttotiontl 

10025 Stiocoiiker Aw., Smti Ft Springe, tilir. OOG70. 




a ilElAi DOCCTOAS 

FWCIS 3f AAT Af list AMO UF 

IUDCET Ttevs - EA:tfl AUmCA^tP - 

iHITt't ELECTRONICS 
UiC.,U.tA Hi LTO., CWTAUe 

>1 .'^ Sb*N^ 

VtfC frqip ¥rm lUVihrf t C 



TH£R£ ARE )VO fWER AT ANY PRiCE 




ANTI-POLLUTION 
AUTO ENGINES 
NEED SPECIAL VALVE 
PROTECTION 



RISLONE 

GIVES 

IT... 




* 7 ei^ it! 




FREE Get some 

hints fiom a REAL onginc 
expert, Smokey Yunick. 
Send large^ self addreased^ 
stxmpecf envelope and we 
win send 32 -page iHHoklet. 




SAILBOAT 

Free color catalog of the largest 
selection of popular sailboats, 
iceboats, and sail making 
supplies. 

TAFT MARINE Dtpi. r« i 

ail a ihinglo Crook eorliwtr 
Hinnoipahft, MinnEkulAi S 94 in 



ims' 




THERN, INC., Bax fri47 



UFTS 

LIKE A HOIST 
PULLS 

LIKE A WINCH 



THERN ROPEHOtST 

TliilAlln Ihe mth. IDpt tufm ind cim 

nikt-vriBii btek m4t«U<k. Cmii im 
liiluit. ^llkiti. dPUiifiR. stfElEtunit Of 
I (hiwn imt jtOy I tntilijng. IdMl an lir rm , ii 
^ iMMgK, m Hhp fine uy ^otir cjr. A 
iom caal * InwUt Utt htlp^t lof t-rtt f 
ftapn* l»*JwlifrBAn. 750 lb. fiplcity. 

Write tor Buifetin 7 SA 



Winona, RillnJi^ 5 M 87 



ANNOUMClIie POPULAR MECHANIC^ INDEX |l SHELF WRAPPER 

A Bfe^t idea that will multiply the va^ue u1 ;rou/ back issues 
of PM. The index is bound into a handsome wrapper made oF 
heavy t>o3fd and enclnses the 12 issues which are cross- 
referenced in the tndex. Makes a beairtifiji a^nd useful ad- 
dition to your booRshelves. Price only S1.49 Send orders to 
Popular Mechanics (Dept. I) Box 1410 Radio City, New Tork, 
N.Y. 10 Q 1 D. 



THE SHALER CO. 

Waupufie WFtconeIn 
In C^nodo: Canadian Shaler 
products Toronto % Ontario 



USE ZIP CODE 
WHEN ANSWERING ADS 







SI. 



liti 

|WH« 



Print For Profit 



Cuds, 3uti«nety , F>wlrtpi'?i, A4ver%ainm, 
iabtflFn lidtEt-riH inDmincTment^, Q. 3 .L 

^ympAthy. ppkyrr nrd^, vtc. 

Gttoil PrvlitA. riyk for IfwIMn x ahgfrt tinw 

Own a PriiitinE Piiiln w 

Wr supply i-vt'rythinj¥ dir^t from rkCtury 
j>Tily. tidily folio rult'S- Al*c rjiiflk-d print- 
in|r lilci^ engravinKi Hmvt Tkhti« shnp Adr| 
to itiram^, Sf!h 4 ^ ^ fChf CutflLci 1 IUt<. KE^CY 

wmmAmEm c#«ifi- 



MAIL THIS COUPON TODAY! 

KELSEY PRESSES. DEPT, T2-V. Meriden. Conn. D645Q 



I 4 nd€ 4 r ^ bijf catkLofr athI Runplea. 
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Boating in the good old days was loud and 
slow — but also fun, we found, in our 
test of Johnson's anniversary antique 



Photos by Jerry Imber 



LIGHTER WEIGHT for toty 
lugging elong woi brog of 
od for "Woler 8ug" of 1922 



This outboard 
is sprightly 
at SO 



By BILL McKEOWN^ Boating Editor 



fARLIEST JDHMION KICKER willi fwo of power proved noisier ihon o herd of 250 hp from a poir of 

this year's biggesf. The }922 flyweight needed 17 povncl$ per hp bol the new big ones shown toke but two 



“TTAVE THE FITN without the blLs- 

I I ters,” said that first ad in Popular 
Mechanics in 1922. '‘Pack up your trou- 
bles, pick up your Johnson and really 
live!’* 

To test what “really living” was like 
afloat 50 years ago, we challenged the 
world’s biggest outboard manufacturer to 
Rnd one of those flrst models. How would 
its original compare with a 2-hp Johnson 
picked at random from the production run 
during this golden anniversary year? 

In case you can’t remember, outboard- 
ing must have been a ball back then, too. 
It was a bit different, we found, because 
of little problems now' mostly forgotten. 
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Outboarding circa 1922, w'as a lot better 
than blistering your hands by rowing, but 
your little kicker could sometimes provide 
burned fingers and bruised eardrums. 

Johnson set up its ’22 classic for our 
PAf vintage test at Cypress Gardens, Fla., 
where the latest Sea-Horse models tow 
showgirl water-skiers all day long. 
Clamped to a fishing skiff, our gleaming 
antique sat there like a shiny challenge 
to Rube Goldberg, 

Early engines used to have tempera- 
mental personalities, and each owner had 
his own “recipe” to get his knuckle -buster 
started and running, “Try rocking her 
fPlfti.gc fitm io pnqp fiOj 
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WRinNG FOR 
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CARRIAGE HOUSE 

law'll building offers plenty , 
of storage space and has ; 
loads of eye appeal. Basi- | 
cally. it’s a two-story | 
structure measuring 8 ft. 
wide by 12 ft. 4 in. long. In 
addition, there’s a covered 
walkw-ay that runs the 
length of the structure, 
widening the second floor 
by 2 ft. 4 in. The first floor 
is designed as a storage 
area for everything that ! 
ordinarily accumulates in 
a garage. However PM’s 
complete plans show you 
hovL' to equip it as a work- 
shop or as an office where 
a man can escape. We also 
show how to equip the 
second floor as a back-yard 
bunkhouse that sleeps two 
youngsters. If you have a 
swimming pool, you can 
use the space beneath the 
stairs as dressing rooms. 
And there’s even space set 
aside for a kennel for your 
dog. The plans show you 
the exact location of every 
framing member. You may 
need an extra set of plans 
for your local building de- 
partment. A single set of 
plans (B1277) is $3.95; two 
sets of plans (1277A) are 
$5.49 from Popular Me- 
chanics, Dept. CH, Box 
1014. Radio City, N.Y. 
10019. 



REVISED EDITION of 

the Popular Mechanics 
Catalog of Plans, Publica- 
tions, Projects is a 32-page 
booklet crammed full of 
fascinating and useful 
projects you can build 
youirself. Send 25 cents in 
coin to Popular Mechanics. 
Dept. CAT, Box 1014, 
Radio City, N.Y. 10019. 



AUGUST 1972 




Treat h Rough! 

Prowler is a very rare breed of cat, designed to trek 
where others fear to tred. Extra-strength construction 
where it counts . . , that’s the key to Prowler's sleek- 
footed grace. And, inside. Prowler provides pussycat 
comfort, with do ublc' barreled convenience and effi- 
ciency. You can choose from eight adventurous floor 
plans . . . and most of them arc totally self-contained. 

Still, with all of Prowler's extra value, the price tag 
will make your travel budget purr. 

Offering honest value for the lowest po-ssible price 
is a byword at Fleetwood Enterprises, Inc, That’s why 
Fleetwood is called the "care more" company. 

If your travel plans call for more than ordinary de- 
pendability, get a Prowler on your tail. You'll never 
want to let it go! 





Manufacluhnit plants in 
CrawfordsYitle, Indiana 
Hancock, Maryland 
Longview, Texas 
Pendleton, Oregon 
Rialto. California 



PROWllll 



© # 



Fleetwood products — 
Buill In over 45 plants 
nailonally by people 
who care. 



Subsidiaries of Fleet wood Enteipiisca Inc. 

F ” “ ” “ “ “ ” — — 

j Write for a Free Brochure: 

1 Prowler Travel Trailers 

JO, Dept. PM-82 

Riverside, California 92503 

Name 



Address 



State. 
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Let Bell & Howell Schools 
help you get ready for a 
rewarding Color TV 
Service Business 
of Your Own 





BUILD. KEEP. USE ALL FOUR OF 
THESE PRECISIOM QUALITY KITS 



Ultra-rectangular, 

25" diagonal with 
full sq. inch 
screen. Lets VQu 
view more of the 
transmitted image. 
25,000 volts. 45 
transistors, 55 diodes, 
4 advanced IC's. 
3-stage solid-state IF. 
Solid-state VHF, UKF 
tuners. Automatic fine 
tuning and many other 
quality features. 






2 









BUILD, KEEP 
FAMOUS NAME 
L SOLID-STATE 
TV KIT 







CARD TODAY FOR ALL THE FACTS 

No Postago Needed 



INCLUDES— 
Transistorized Meter 
. . . 3 multimeter for 
current, voltage 
and resistance 
measurements 
registered on a large, 
easily-read dial. 



Design Console with buift- 
tn power supply, test light 
Plus patented 
Connectors, 



Portable 5-inch, wide- band 
oscilloscope calibrated for 
peak-to-peak voltage and 
Time measurements. 
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YOU'LL BE READY FOR COLOR TV . . . 
B&W AND MOST HOME ENTERTAINMENT 
ELECTRONICS DEVICES 



This exciting new program offers you the first 
315-sq> inch Solid-State Color TV available for 
at-home training. 

Aa you follow the simple, atep-by-fitep assembly 
procedures, you become thoroughly familiar 
with the moat advanced solid-state TV cir- 
cuitry. And as you build this kit you'll prepare 
yourself for a profitable Color TV service busi- 
ng of your own — either full or part time. 

Why Color TV pays bettar. 

Today, Color TV is the big seller. As Color 
Television goes completely solid-state, the man 
who has mastered this type of circuitry will be 
in demand. Obviously, this is where the money 
is going to be made. 

This new Bell & Howel] Schoob program will 
also give you an in-depth knowledge of the 
basics as well as TV circuit theory and analysis. 
You'll get the theory and practical experience 
you need to handle radios, hi-fis, stereos, and 
tape recorders. 

You will also receive three precision quality in- 
strument kits which you assemble and keep. 
These are highly sensitive professional instru- 
ments which you’ll use constantly. 



EXCLUSIVE ELECTRO-LAB« 
IS YOURS TO KEEP, USE 



This unique at-home laboratory comes to you 
in 16 shipments and includes a remarkably 
instructive design console. You can rapidly 
“breadboard" a great variety of circuits without 
soldering. The Oacilloscope ofiers 3-way jacks 
to handle test leads, wires, plugs. Images on 
screen are bright, sharp. Your Truntistorized 
Meter is fully portable, feature a sensitive, 
4-inch, jewel-beaTing d’Arsonval meter move 
ment. It's a multimeter for current, voltage and 
resistance measurements. 



CONSIDER THESE ADVANTAGES: 

Bell & Howell Schoob’ Electro-Lab-at-Home 
Flan gives you thorough, career-oriented train- 
ing in solid-state Color TV. Everything 

Note: TV picture ie iimulateU. 



comes to you by mail and you go at your own 
speed. You'll be prepared not only for a service 
business of your own but for many positions in 
the Electronics and Television industries. All 
without missing a paycheck! 

When you have completed your program our 
Lifetime National Placement Service will help 
you locate in an area that interests you. This 
service b available at any time— now or in 
the future. 



Vetdrans' Benefits 



We are approved by the state approval agency 
for Veterans’ Benefita. If you're a Vet, check 
the space in the card at left for full detaib. 

Student Financial Aid 

We are an eligible institution under the Fed- 
erally Insured Student Loan Program. Just 
check the space on the card and we'll send you 
full information. 



Special Help Seesiona 

To help you over any rough spots, we’ve sched- 
uled “help sessions” at the Bell & Howell Schoob 
and in many other cities throughout the United 
States and Canada. Top instructors give you 
expert help and guidance and you meet other 
students, too. 

When you finbh your program, you may transfer 
to any of the Bell & Howell Schoob for more 
advanced preparation, if you wbh. 

Mail the postage-free card today for all the 
facts. There is no cost or obligation of any kind. 



OxVHV n^rmjTE OFTEcmouXiv 

a o*« orne 

BELL E HOIUELL SCHOOLS 

4141 Betmont, Chicago. Illinois 60641 



(TV kit is not availaUe in CiiiHuln} S21 




FREE! MAIL CARD TODAY FOR ALL THE FACTS 



Nd PoEtago Needed 
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OCTAGONAL LAMP TABLE 

from 156, i 

bevel flat on the table and the point of 
the bevel against the saw fence. Clamp 
nails are designed to draw the joint to- 
gether as they are hammered in. Apply 
glue to all joints* 

Lay out the tabletop on a piece of ^4-in. 
fir plywood by striking a 12 ^-in, radius 
and drawing an octagon. Carefully miter 
an edging of solid wood x 1-in. walnut) 
and glue it to the plywood all around, 
fsee drawing, page 15€) flush with the 
top. The edging hides the plywood edges 
and provides solid stock for shaping. 

To cover the top, cut decorative lamin- 
ate in octagon shape roughly 25^ in. 
across. When you cement it in place, keep 
it centered, V 4 in. in from the edge. 

To rout the decorative surface 

groove around the top, you’ll need a jig. 
It’s simply an octagonal ring of % x 1-in. 
pieces made to fit the perimeter of the top. 
All joints of the jig are glued except one — 
left open so the jig can be pull- 

ed with a C-damp to hold it in place. Here 
a couple of ears (wood blocks) glued to 
each side of the open joint will accom- 
modate the clamp. Notice that the jig is 
positioned to project % in. above the top 
to provide a lip for the router base. 'The 
groove is made with a (4 -in. veining bit 
set to just barely cut into the laminate— 
not more than half its thickness. Distance 
of the groove from the edge is determined 
by the router’s base diameter. If it’s 5 in., 
the groove would be in. from the edge. 

Shaping the outer edge completes the 
top. The original w'as shaped with a Stan- 
ley No. 5708 cutter. In detail A the thick- 
ness of the laminate provides the Vja-in. 
shoulder of the profile. Take about three 
passes to shape the complete profile and 
move the router slowly, particularly when 
you start cutting into the laminate, to 
avoid chipping. Complete the edge by 
careful hand sanding. 

Carved panels are glued in place one at 
a time with contact cement. Apply the 
cement to the very edge of each panel, 
top and bottom, and decorative laminate 
(none along side edges of the molded 
panels). Also apply cement to the center 
panels and laminate scraps. The first panel 
must be positioned squarely if the final 
one is to align properly with the rest. It’s 
viise to make a dry run by fastening all 
eight panels in place with tabs of masking 
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tape. Then apply guide placement strips 
of masking tape to the laminate along top 
and bottom edges to be assured of perfect 
alignment of all eight. These strips also 
serve as lines to follow when you apply 
cement to the laminate. If the plywood 
panels of the shell w'ere cut and joined 
accurately, the carved panels should fit 
with no space showing between abutting 
edges. If you wish, the plyw'ood can be 
stained dark along the joints before the 
panels are cemented in place. 

The top is attached to the base with 
screws through four wood blocks glued to 
the base on the inside at the top. 

We used Johns -Manville Melamite lam- 
inate to cover the table: Carpathian burl 
on top and ranch pecan on the sides. The 
eight carved panels can be purchased for 
S22 postpaid from United Southern Asso- 
ciates, Box 5521, Point, N.C. 26^2. 

To get the right color, ask for panel 
KB-50O70. 

The only part that needs hand finishing 
is the shaped edge. After sanding it 
smooth, apply walnut stain and let dry. 
Then apply tw'o coats of Pierce -Stevens 
Wood Lore or Gaston’s waxing lacquer, 
sanding lightly betw^een coats. Finally, 
apply stain only to the 1^-in. groove in 
the top w'ith a small brush. ★ * * 

GUARD AGAINST BURNOUTS 

f'Cpn.tinucd from pane J2]J 

leave it there during use. The Sonalert 
wiU now go on whenever voltage drops to 
the preset level. As soon as it does, shut 
off your airconditioners and other heavy- 
drain equipment until line voltage returns 
to normal as indicated by the meter. The 
Sonalert can be temporarily silenced by 
turning the trip control fully counter- 
clockwise, opening switch SWl. When 
power returns to normal, reset the trip 
control to its original position. The 
Sonalert is self-powered by a 9- volt 
transistor-radio battery so it is independ- 
ent of house current. Hold the battery in 
place by fastening it to the meter housing 
with a heavy rubber band. 

Most of the components are readily 
available from local radio-parts stores or 
by mail from Liafayette Radio, 111 Jericho 
Turnpike, Syosset, N. Y. 11791. If you have 
difficulty locating the SCR and three di- 
odes, these can be purchased for $7.50 
postpaid from Inventive Electronics, 
Wykagyl Station, N. Y. 10804. * * * 
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INSTANT 'SHAPER' 

f CW tlTtUcd 

cutter. Normally, the fence is used with 
surfaces of both halves in the same plane, 
but they can be offset as desired — by 
loosening the bolts holding the junction- 
box halves together. The fence assembly 
is centered with respect to the cutter, and 
holes for the ^-in. clamping bolts are lo- 
cated near edges of the cabinet top. A 
second set of holes is drilled near the back 
edge of the top to provide an alternate 
fence position. 

Make a guard ring to fit over the fence 
gap, which can also be used on an exten- 
sion arm when nonstraight edges are being 
shaped. The loop, made from ^~in, rod, 
is soldered to a brass plate drilled for 6-32 
mounting bolts. The extension arm, made 
from V 4 -in. plywood, is stepped to bring it 
nearer the cutter and improve rigidity. 
Bolts holding the guard and extension 
arm should be in one half of the guide 
fence only so you can adjust the other half 
for depth of cut, 

Because the router switch is not easily 
reached when the cabinet door is closed. 




Stomp out 



Lasting seafs. That's what you gel with 
DAP "33” Glazing. Use it instead of 
ordinary putty lo leplace broken glass or 
dried-out puUy. It s^ays flexible for airtighl, 
waierhght seats 3 round wir>dow glass. 
Lasts years longer. Takes paint. 
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GLAZING 
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me/ry tub 
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Easy Just g^ab ^ tube of 
DAP Kwik-Seal^P-Tub & Tile 
Caufk. Squeeze a neal. 
white^ watertight bead 
around ikib$. sinks, showers. 
Stays flexible. Resrsis mft- 
dew. Money^back guarantee 
Amenca's favorile. 



the tub 
fixer from 



DAP Jfic . 

Dayton. Ohio J5^0l 
Subsidiary 0l 



iiN 4 ru 
CAULK 



you’ll need an outside control. This con- 
sists of a single-pole switch and outlet 
(provided with ground connection) housed 
in a surface -mounting switch box screwed 
to the cabinet side. The router is plugged 
into the outlet. 

A sizable assortment of cutters suitable 
for forming edge moldings, smoothing 
edges and other shaping chores is avail- 
able. For use without a guide fence, as in 
cutting moldings along irregular edges, 
there are bits with pilots or shoulders to 
limit the cut. The setup illustrated had no 
tendency to ’’‘walk” because vibration is 
Light. If desired, you can use C- clamps to 
anchor the cabinet on a table or bench. 

Fingers should, of course, be kept away 
from cutters. Instead, various work hold- 
downs — such as springy steel strips — can 
be designed as needed, mounted on the 
fence and supplemented by push sticks to 
hold work against the cutter. 

Your shaper cabinet can be finished 
conventionally. For the top, an easy finish 
is a sealer, such as thinned shellac, fol- 
lowed by two polish coats of floor wax. 
The rest of the cabinet can be varnished 
or painted a color. * * ★ 
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$700 RECEIVER IN A $400 KIT 

(Ccmfimued! fTom page 109} 

let you use the preamp and power ampli- 
fier sections separately. Each of the inputs 
— even the built-in tuner inputs — has 
its own level control, accessible through 
holes in the bottom plate. And even with 
the input sensitivity at maximum, this 
amphiier wouldn’t overload on the output 
signal from my TV’s audio section, as all 
my previous amps have. (Heath lists the 
input overload point as 10 volts in!) The 
sound is crisp, clean and quiet on all in- 
puts: Heath lists signal-to-noise as -60 
db. on FM; -53 db. on phono; and on 
other inputs, -75 to -90 db. 

There’s plenty of power, too. Continu- 




EACH OUTPUT STAGE ii on o leporale circuit hoards 
mounted on a, common heot sink, EKtender ihown 
here ollawi in^ircuit meter checking (note clip leodi) 



ous power, with both channels operating, 
is 60 watts per channel with an 8-ohm 
load, 100 watts into 4 ohms— so you get 
more power when driving two 8-ohm 
speakers per channel than when driving 
one. The speaker terminals take instru- 
ment-type plugs as well as bare wires. 

All the basic features are there, in- 
cluding dual tuning meters, switchahle 
loudness compensation and a tone -Hat 
switch' — even a button that mutes all but 
stereo FM stations, but I’d have gladly 
swapped it for high and low filters. 

All told, my only gripes were the pointers 
on the balance, tone and volume knobs 
and tuning scale — they’re too hard to sec. 
Everything else is fantastic. ★ ★ ★ 
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LEAR'S STEAM BUS 

(Contintted from pcge IW 

relatively little heat to raise it to 1100'’ F. 
at only 150 p.s.i., at which temperature it 
vaporises and absorbs a large amount of 
heat. It is then expanded in a turbine or 
other engine to a pressure of 25 p.s.i. and 
a temperature of BO* F., at which it gives 
up its heat as it condenses to liquid and 
is pumped back into the 150 -p. si. boiler 
to repeat the cycle. The theoretical effici- 
ency of this cycle is such that, barring 
undesirable side effects or exorbitant 
cost, the discoverer of the fluid would 
become wealthy and famous and a new 
steam age would dawn. But after all these 
years no one has found anything that 
even comes close. 

Wankel or gas turbine? 

Is steam as much out of the running as 
an alternate power source as Detroit has 
said it was? There are obstacles and as 
yet unsolved problems that seem to stand 
in its way, to be sure, but probably not. 
For one thing, those long associated with 
the conventional engine tend to forget that 
emissions controls and lowered compres- 
sion ratios have drastically reduced the 
power and fuel economy it enjoyed just a 
few years ago, bringing it within striking 
distance of naturally clean but basically 
less efficient alternate engines. And those 
automobile engineers who are grappling 
with future emissions standards are the 
first to proclaim that things will likely get 
worse. 

Indications are that automakers are 
grooming the gas turbine as a replacement 
for the diesel in heavy-duty vehicles such 
as trucks and buses should emission stan- 
dards, in effect, outlaw it. (Diesels tend 
to be heavy emitters of oxides of nitro- 
gen, the most difficult of all pollutants to 
control.) If Detroit throws in the towel in 
trying to dean up the conventional engine, 
competition between powerplants for pas- 
senger cars possibly may come down to 
steam and the darkhorse Wankel engine. 
And for heavy-duty vehicles, it could be a 
three-way tug-of-war between those two 
and the gas turbine, with the lowest emit- 
ter getting the nod in both categories. 

Of course, the odds against everything 
working out so neatly in favor of steam are 
large. But there’s a chance, and to Bill 
Lear that’s reason enough to forge ahead 
full bore. ★ ★ * 
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Removes paint and rust — 
Dozens of home uses! 



Ideal ioT propanng surfaces for painting, 

Cleaning rusl from lools and Other itemsi 

Rugged P&G unit features trigger control 

with comfortable hand grip. Kit includes 

5-gallon hopper, Mark II quality sandblast 

gun, 2 ceramic nozzles, 7 

feet or sandblast hose, 1 ■■ J|n|r 

pickup lube and a safety All linn 

eye shield. Your rroney 
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far this heavy-duty welder 
from Four-Way. 
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mr th« East 3S years. This rug.ged 
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ELECTRONIC ‘EYES' 

fCwitiTmerf front pftge 90 i 

several inches away from the transmit- 
ter, The system works by triangulation. 
The angle between the transmitted beam 
and reflected light determines the obsta- 
cle’s distance — the wider the angle, the 
closer the object. 

Until recently, laser detectors have 
been confined to the so-called "seeing- eye 
canes” made for the Veterans Adminis- 
tration by Bionic Instruments, Inc,, of 
Pennsylvania, To provide sufficient ver- 
tical coverage, the canes incorporate three 
laser beams — one pointed down, one 
ahead and one up. Together they provide 
a means of establishing the height of an 
obstacle as well as its distance. The rub 
is the cost — ^more than $4000 per cane. 

Laser device In eyeKlesses 

Now, however, the same company is 
working on a smaller, more compact laser 
device that, like Mims’s, is built into a 
pair of eyeglasses. While details are not 
yet known, it may well be considerably 
cheaper since it presumably would not re- 
quire three separate laser beams as the 
canes do. 

Another approach, still in the laboratory 
stage but offering promise, is the ingeni- 
ous TV system being developed at the 
Smith -Kettle well Institute in San Fran- 
cisco (see The blind “see" with TV, page 
82, Jan. 72 PM), In this system, a small 
TV camera worn on the user’s head be- 
comes his "eyes.” Signals from the cam- 
era are translated into thousands of tiny 
tingling electrical pulses that stimulate 
the nerve receptors in a patch of skin in 
the same way that light rays stimulate 
receptors in the retina of the normal eye. 
The electrical sensations are transmitted 
through the nervous system from the skin 
to the brain where they form a mental 
image corresponding to the scene -idewed 
by the TV camera. These images are ad- 
mittedly crude and shadowy, but they 
help to give the user an idea of what’s 
ahead. With improvements in the system’s 
sensitivity, it’s possible that electronic 
eyes may someday become literally a real- 
ity — perhaps even small enough to fit into 
the space of an artificial glass eye. 

In cases where comeal transplants 
have failed or can’t be performed, a Brit- 
ish surgeon. Dr. D.P, Choyce, has come 
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up wdih a clever means of inserting a 
plastic lens in the eye in much the same 
way as a camera lens is screw^ed in place, 

A threaded plastic socket is first implant- 
ed in the eye, forming a flange. When eye 
tissue has securely grown around the im- 
plant, a threaded barrel-shaped plastic 
lens is screwed into the socket, complet- 
ing the operation and restoring sight. 

Blind helped to read faster 

Not all of today’s research for the blind 
is aimed at navigational aids. Two spectac- 
ular recent developments enable the sight- 
less to read faster and more easily than 
ever before. One is a small portable device 
about the size of a shoulder-strap tape 
recorder with a tiny hand-held photo- 
electric sensor on the end of a cord. The 
user simply runs the sensor along a line 
of printed type. Optical images formed by 
the photoelectric sensor are translated in- 
to corresponding shapes in rows of tiny 
vibrating pins. If the letter scanned is an 
A, the pins vibrate in the shape of an A. 
The user keeps a finger pressed lightly 
against the pins and thus can feel the 
changing shapes of letters as the sensor 
is moved along a line of type. 

Called the Optaeon, the device is being 
developed at Stanford University in Cali- 
fornia. It not only eliminates the need to 
translate books and other printed matter 
into braille— an expensive and limited 
proposition — ^but it increases reading 
speed, too. With practice, users eventually 
exceed the 150 -word -per -minute rate gen- 
erally considered maximum for braille. Be- 
ing portable, the device can be used any- 
w'here— -even to read a menu in a restau- 
rant or a magazine on a train. Biggest 
draw'hack at the moment is its cost — $5000 
each for handmade prototypes. 

A similar aid. called the Optophone 
and developed in England, is under study 
here by the Veterans Administration. It 
uses a moving beam of light to scan print- 
ed words and tran.slate them into coded 
musical tones, somewhat like Morse code. 

A user listens to the tones and deciphers 
their meaning in much the same way as a 
code operator. Unlike the Optacon, how’- 
ever, it is not designed for portable use. 

Whatever the system, the marvel of elec- 
tronics is bringing the sightless closer to 
seeing every day — a miracle thought be- 
yond the scope of human achievement 
only a few short years ago. * * * 

POPULAR MECHANICS 
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SPEED0OR “88" 
WOOD BITS 



irs HOLLOW QROUNDtoborB 
claaner, taster at any angle 

Tnow step-up the boring range of your 
amall electric drill or drill press to 
with Irwin Speedbor "€ 8 ” wood bits. V 4 '' 
sliarik chucks perfeclfy. No wobble. No 
run-out. Sharp cutting edges on exclusive 
hollow ground point start holes faster, let 
spade type cutlers bore up to 5 times 
faster. You get clean, accurate holes In 
any wood at any cutting angle. 

Each Irwin Speedbor '‘86" forged from 
single bar of finest tool steel. Eech me- 
chine- sharpened and heat tempered full 
length for long life. 17 sizes, V 4 " to 
and sets. See your Irwin hardware or 
building supply dealer soon. 
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action-packed field. Keep present lOb 
and train at home in spare time fol- 
lowed by practical training on our ma- 
chines under project conditions at our 
facilities. Nationwide placement assis- 
tance. For FREE information fill out 
and mail coupon today! 

Member Amerirari Road Builders' Assn. 



APPROVED FOR VfTEHAN^ ANO INSERVICE PCRiiONNf k. 
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UNIVERSAL HEAVY CONSTRUCTION SCHOOLS, DiRt.fM 
1101 N.W. 7 STREET /MIAMI, FLORIDA 3ST2S 
Fhone; (3Q5) 64Z-Q80O (24 Haun) 

Plriic PfiRT 

Njrtie Age 

Cily__^ State . ^ — _ . 

Phone , 
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NEWiST two-hon« Sea-Horse is 11 pounds l«is than 
firil mod«l^ pivots to reverse, hos innords endosed 




BIAZING AlOMG at about a big two knots, oldster 
banged ouf the sound of speedy reveried by pivoting 




INSTANT START^ outomatic starter rewind, safety 
cowling, non tempera mental run now taken for granted 

ISO 



OUTBOARD SPRIGHTLY AT 50 

(Continued from page ISB) 
first against the compression,” suggested 
photographer Jerry Imber as we wound 
up the old familiar length of clothesline 
around the old familiar flywheel to rope 
her through a few times first for pictures 
before settling down to the starting battle. 
(Remember the early morning scene of a 
fisherman far out on the quiet lake as he 
pulled and pulled on the starter cord while 
soft profanity floated in over the water?) 

Jerry had had one of the first Johnsons 
"when he w-as a youngster, back when our 
antique was considered just an outmoded 
old clunker for a kid rather than for a mu- 
seum. He had run his on a boyhood 
camping trip down the winding Suwanee 
River. “Pull the rope part way several 
times to let the flywheel bounce against 
the compression so gas can prime in 
through those big old ports," was Jerry's 
starting recipe. 

We set the spark to start, pulled the 
cord partway to rock the flywheel and 
then roped her through. Bang, and she 
was firing like mini-firecrackers with the 
skiff tugging at the mooring lines before 
Jerry could get a picture. And so we 
cast off, holding onto our borrowed straw 
skimmer as we blazed along at an esti- 
mated turo knots. Just as w'ell we hadn’t 
lined up a banjo for this 1920s boating 
scene. How could that pretty girl up in 
the bow ever hear it? 

A neat little water pump for engine- 
cooling water was on the lower unit, we 
noted. Motor speed w^as controlled by set- 
ting the spark rather than a throttle. Turn- 
ing the engine full pivot for reverse, you 
got a reminder to hold the gas tank rather 
than cylinder heads as you burned a hand. 
Though we didn't have them, accessories 
in the catalog included a stem bracket to 
bolt on a canoe, or an inboard/outboard 
mount so the lower unit could be bolted 
up through a hole in the keel. 

No wonder the motor was the lightest 
of its day. Previously the Johnson broth- 
ers had built what were probably the 
world’s first metal and single-winged air- 
planes. 

But Johnson'^s 1972 2-hp, smallest of 
its 26 -model line, weighs 11 pounds less 
than the first, started each time at first 
pull, is smaller, quieter and costs only $40 
more. No recipe for running is needed; 
you can even bring your banjo. *** 

POPULAR MECHANICS 






312 ft. 



REPOWCR a fi er V-s. 

H.D. ADAPTORS for mina Cari 
Compact and u>m« Trucfr anginas. 
"State year & m^delt Jmp or 
Scout Want fast action? Give us 
FULL INFORMATION. S«nd %2^M 
Deo+ and we will ship dqrract kiti 
baL COD. Send fuM amouiit for 
prepaid shipment, Wir*i phone or 
write today. Details FREE 
HOOSIER MACHINE PRODUCTS CO. 

E. ath at.. Phsii* 2T«‘?443. p*ndlrlvn. Srrpon B7H01 



POPULAR MECHANICS PM-BEE! Plan for a radio-controlled model that flies on COi. Fuel is 
nonflammable and odorless. Sophisticated and simple to build! To obtain full-scale pattern from 
which you can trace off the parts directly, send $3.49 to POPULAR MECHANICS Dept FA, 6ox 
T014 Radio City, New York, N.Y. 10019. 



SmKSHTUP 

in a ScorpionToo 

Hava you heard aboui sport Hying? 
Did you know that you can participate 
in your own personaf helicopter 



POWER HACKSAW KIT 
ONLY $24.95 



AEsg 4t(iif mooEy jtvirti ptojetli 
to bt ^ill IFV ENf no^hlhop. 

LalheL yi4<l ttc- Sinti 

SOt Itf H- Cdlaiof. 



C.F.STRWClf:DHP.-Dept.PM-a 2 , CfdifEnjrj, Wki. m \2 



The Scorpion Too is RotorWay's 
answer to backyard flight. 



Remein&er, the Scorpion is a 
true vertical take -off helicopter, 
it talres off straight up. 



Scorpion is designed to be 
built and flown fof the seme price as Its 
successful single-seat predecessor. 

Find out about tfia compt^t^ Roiofwa^ story 
... a iFufy exciting advBfiture iit vorficaf ftigtit. 



^ RotaWay 



tor ihe lull color 
introOuemry packago and special offer. 



Using a 140 h.p. engine, it cruises 
at 75 m.p.h, and can carry over 
400 lbs. The most exciting news 
about the twin-seat Scorpion 
is its low cost, but then it's about 
time a helicopter became a 
recreational vehicle. 



ROTOBWAT. INC. 

Dflpl. B6/14&06 S. Inlerslate 10 
Tempe, Anjeona eS2Si 



Name 

City„ 



Jlate , 



I 

1 

I 

I 



Does More Than Help Shrink 
Swelling Of Hemorrhoidal 
Tissues Due To Infection 



Also gives Prompt, Temporary Relief in Many 
Cases from Pain, Itching in Such Tissues. 



Doctors have found a remarkably suc- 
cessful medication that actually helps 
shrink swelling of hemorrhoidal tissues 
when infected and inflamed. And it 
does mure. In many cases it gives relief 
for hours from pain and itching in 

AUGUST 1972 



these tissues. Testa by doctors proved 
this true in many cases. 

The medication used in these tests 
was Preparation H. And no prescrip- 
tion is needed for Preparation H*. 
Ointment or suppositories. 
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PAPER CLOCK 

Far fyti^ hub Id ihli Pjifter 
riiarji #ntJ enj&j? 4 
hor&lagual enitrlfnrp, 
!?■»>- tD^foblow dbkj;r«i^» 
frith Initran |(hn* itt 
Frenf lb. |u«i lu Mp jva 
un jpi^ur Tlif liN’h- 

tilauen of hulliiLnji t rjxid 
rniii^ i.n\i HPin irf rinl’ 
buSurJ *rt Iruly f^wbnat- 
Lnji. Vh« of M. ruirr 

iind rm^iir tff hrrtkd 
fiirfl irc hcH prw'ul. 
hiffh And r wldr 
when hnifihnj 



CLOCKS 

YOU 

BUILD 

FROM 

Caldwell 

Industries 

LUUNC 

TEXAS 



13tir C^nturg QUntk 

A ihftt Addi ■ lourti of >€sx#r3ff»r 

hy hefplng flfne rith one hand' llMit-' 
nifiH-ffn rntint«rmi£ trf cour- 

terweiiditi t^nlrol llvr llrMInc ihat AdiU 
tinhrfnUo f^harnk to lhi£ I imrplrht. 
Vtrsr ^ folbert mmerHfnt eipc^srd 

IceAri. I^IaiisI<^ Hoiiiin UUmlrrAlE ua A 
r* rwc^. All t»Aui|fu|l>' nnithrd with 
tofrw«KHl lonr. Th^ plisci^ Icll rtAlly 
KniUJi foEeIhrr irithout slue nr luLlfi. 
lA' hbjgti will] pArtt- l^ul only me 
hind' 





KIA'mtFl^t^ OF PHOJErT,^ Ln ihe rHAFTs- 
IfAN^llTP 1''ATAM'MT. ShfliW£ iHAThifire IoqIf, loot 
kilf. Etemin ritsinrs. locxiEnniheE inij clwkA jou 
r'An thLilldi All for Juil 



Ckllywm INDUSTRIES 
ROX 170. lULiNG, TEXAS 7S44« 

mi CRAnSWANSHIP CATALOG O S^.« 



lllh C«fitury Cloclc , ^ . .............. Q S.50 

Cordboord Clock ^ .Q 4,25 
Tvacli Yoifrl*lf Nvrolog]^ ....... i ...... . .Q 4.0D 

Practical Watch Rtpainng . ^ .Q 4,0D 
Practical Clock Rtpatrin^ .............. .Q 7.5D 



Modal Slotionary A Morioa Staom Engines., Q 4. SO 
SATISFACTION GUARANTEED ALWAYS 



NAME 



ADDRESS 




5 -ill'l METAL LATHE 



tsKy for inode EmnlceE'&, ffUiitmiths, inventors 
to preoi^ion msctiine small parts. Lathe con- 
verts In seconds to vertical^ mfcllp drill presSn 
grinder k polisher. AC/DC motor, 11 speeds. 
3"^ swtnft, 17'' overall. SO,ODO in use, 
I1E9.S0. Send for free details, or %l for 
4d^page "Miniature Machining Technlaues"" 
haodbook^ (AvaiiabFe in Canada. I 

AMERICAN EOELSTML, 1KC. DEPT BH-2 
I. 1 4TWOOD AVE., TENAaY, N J. 076?a 
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BUILD 
THESE 
BEADTIFDL 
CLOCKS 

NOW AT SIS SAVIHSS! 

Sf«d Ittit SI f«r itiflf a IwrtruttlDWi tv buHi tluit* 
il; CA) Graaifilbcr, IB} Sttaplt, tC| GraHdiitlhar — 
plui Infiraitifi'pHltftf fitalff if ■wmvntv, dl«lT. 
MTtt a fciti t» huiFd th»* a It vih«r flHl civtkt. All 
3 ptMi— C,30. Oafilft aivvf— Zac. 

MASON & SULUVAN COMPANY 

Dept. PM, Ottenllle, M«». Q2GS4 




MAK£ $20,000 TO 
$30,000 A YtAR! 



CcwibiiKitiBii AUTO 
BADtATOi BfPAlB/ 
Alt COHDltlOHIIlO 
SHOP! 

(p&rt, tuH-time, or 
0dd to your shop) 




NEW! 

C-SQO 

ftMdiBtOT 
Shop 
takos 
Onl^ 
3Wx6T 
space 

How th« time to get in an the ground floor with two oil 
the newest and most profitable auto services. There are 
not enough trained and equipped people to do the work. 
Invest little as $2,000. Inlartd factory training makes 
you an Auto Temperature Control Specialists Complete 
package includes all equipment, training & business 
management, easy-learn manuals... works just like a 
franchise, except you are the boss. Immediate profits,, 
year-around work. Write tor tree catalog. Inland Mtg. 
COh Dept PM-a> iio» Jackson St, Omalte, Nebr. 6B102. 



PUMP 



DRAINS pDdis, caflars, laundry labi 
IRRIGATES - CIRGUUTES - SPRATS I 






Heavy dtny kail btartaf pmy. Alt metil, rust- 
proof Type XB. ^Uinie$$ afiatl. Use Vt Hf or 
lartai. 1 HP 1.2M CPH SO' hifh or 3,000 
"L tPH 25' welt, S.ZIOO GPH mai. IW In: 
I" out. Belt or direct drive. fl3.fe 
Type e won't rust or clog. Bronze keir* 
tnir To 2.400 GPH. r inj Out. S>aS 
P'pdcask with order. Hooey back Coannlit. 

LARAWCO, Box 40, Belle Mead, N.J. 08502 





MINI-BIKE PARTS 



Wholesale Prices 



'Bu»id f«ur ewn~ iits-.Jj£ .Repair Welded Irsmes 
& fwiis, maFTwled...Chein$...Chitches-.. Brakes & Ihrollle control ^ 
...Wheels— Tires— Beirinj;^. Aiin, £n*i»i...etc. !^end 50* f&f 
illu&lTiliHis and liKU . SAVE DOLUUtS^ 

BYCO, Dept. B, BOK G 24 I, OmahA, Nelir. SSIOS 



BASEMEHT 
TOILET 

TO OVERHEAD SEVER OR SEPTIC TASK, 

NO DtqclNG UP FLOORS. INSTALLS easy. Writ* 

MCPHERSON, INC , BOX 15133, TAMPA, FLORIDA 33614 




PROnV IN rOUR SPARE TIME 

SMAllENGINEaEPAIRPArjBie.' 

(hilbBOird * FHttnwwtr * Ogrii Sow ^ Trectw 
MAKE EXTRA MONEY — e* niy«i* 
nn idsinti md SATE! MIvsiraifd, leiy-tO' 
Ftem Hone Sivdy Cwrs« f reins fm iifserflf. 
Appreifd fer Veleroit. VFrlft leiayl 

IpiNCOIkN TiCNiilCAL IMiTITUTK 

SUITE BE. tm VAUXHALL ID-, UNlOi, NJ. ftJm 









Hfew G«is Engine Sole 



Briggs & Stratton, Lauson, Wisconsin, Kohler, 
etc. as low as $29.50. New surplus. Send 25^ 
for 100 page catalog listing lOO's of items. 



MASTER WECHAHIE MFC. CQ. OcDl.nflB<irlington.Wts 




LEARN 

MEAT CUTTING 



Tri4n guf^’kly 

for A Brkjtftl ntur# liitli arciLritr in tie*] 
nnvBt busineiip. Bi* 0*T, fell-tlttw — 

IIAVP A PROmAULl! HAMLET^or 
T_QUR_^ OWMI Tim* vemveHl plu 

. Ol}H4!‘lhi YEAR! 



S wmk* at Tp1#4* 

•rcn7it7 ^ tie*] 



bl«. DLpSon* cJt*|^. 

■af aaetTMfal cra^ain. _ 
^JUKW lotf MV itti 



UejA. [i OM. TakKloH Dhla 436CJ 



EARN 




REPAIR HYDRAULIC JACKS 

£M*t while vDu lesVrt ai hsn^ UihiVtl </ ikOH 
•fl fH Rl^ ItflD 4taCiWV». l^UTiini fllW- 

bodf sKoip&, rifipri. IsHrmcs larm iind 
MryiCifll . . rn«| CVi iMfn Iff 

rifiii'. We Vm# jw HOW. SlM ifi*ne 1-™ «rv 
yoMT bKtfnfPi V W- fin ■ppwrt..--i.!|' 1 
rheCfJrtiCl. ACT HOW? 

Wntf far iBiEtii >Pli -A vnd tni bonniE dHv<t 

^MYDRAULIC JACK REPAIR MANUAL CO., INC 

»X J ■ tTATCH ISLAIiD. n.f. t«»« 



€ 



the 



AUTO ELECTRIC 



PxiwrirKoj'-Tr-i i- ] ID v.D,c. Eli^ettieiir fpom u car'* alLemalwr. 
inutflJlK Cia:. "’M -t ^arR. iruckD Of inrlDrE. will operate 

, power toniA, Ufclit Iffulbw, hr*ELnA 

r drvieejL. ei£. Operates sny bru^-tVpe 
lio V. A,tr-P.C. elartrk mii&pr* 
I rhanclriRr. EaisUy InaiallcHl. 

Cheeha or feAeney 0^iS*r: 

V. D.c. Meter 

rluw Pa^tm fifi SS Vkitu 1 jn 

flAlaiT**QHLY V. DX, ireur 




Avto Air Aiquipmeflt Inti p.O. kx XHSbWil 



AmarkMd. Teicaa T*10& 




These 3 BIG DRAFTING 
KITS GIVEN TO YOU! 

, when you train at home 
with NASD for a 

HUm PAY JOB 
411 PBAniwai 

^ ^ Take your pick of lOOOs big salary jobs 
opcii to Dr^fttmeo. fJ. S. Labor Mpt. 
repofOi "42% mor? Draftsmen nceil^ 

. in next 1 0 years—nol ttiongh appLicanis 

to fUl jobs avoilabk now." Easy hfome- 
stiidy plan has helped tOOs be^nnors to- 
ward SSSSSi secuiiiy^ prestige as Draftsmen 
—many with ooty grade school tmining- 
OtheiB report gjOpd eamiiigs drafting part lime 
whik still teaming. Why not youl 

AtlSN COUPON FOR FRFf KfTI 

Mail coupon for FREE *’DMFt144G_ 

CAREER mr Sampk Lnwin. | 

Drafting ApCHndc Test fvtclyd-, 
ing new 5-Way Drafting tn^ 
strumeftt i EO Page Book, 

"YCttir Future in Orartifig“— 

ALL FREE. 

G.I. apfHiTvad. Write tDda^ 

! IoSth iuiniCM iciio^FFTitii^NT d*^T4T7T ~ ; VT 

1 45D0 pwpia Drift, Ht wpart Calif iraia 9tfM 
Itush “Diaitiit teter KiL** imcludifig BwL San^t 
Lnsan, AfriituPfrleti & Drvfling Instrument^ Frtt! 



jUlDfEESS - . 




CfTY — 


STATE _ BP 




at the local model'plane meets, here is an unusual 
little plane to add to your squadron. It's sophistic 
cated but fairly easy to build and is powered by a 
simple, smokeless, almost silent CO, engine. 

The PM'See can be buitt as a tree-flight or radio- 
controlled flier. Full-scale patterns are available. 
Just fill out the coupon below. 



I To: fopulir MeCtffnic« 

I Bflk t014 Dent. Bit 

I Radio City 

i New York, New York tOOtl 

1 pi esse $ei*d me complete plans and pottern^ tor build ini 
I the PM Bee. enclosed is payment of $3.49. 

I 

I NAME 

I 

1 aoobess 

1 

I cirv _ STATE ZIP 



t 
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Makes Over $60 EXTRA a Week 
In Own Sharpening Snopl 

■*My Belsaw Sharp- All made 
me $3,500 last year just in spare 
time. Now I'm going full time.^ 
It’s great to be your own boss, 
Oavid Swanson — uticat Micttigan^ 



Let Me Prove 

YOU 

— s Can Do It Too! 

Oil our 

30- DAY 
FREE TRIAL 

You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
J into Big Cash Profits with your own Complete 
$r\arpening Shop, No selling . . , No previous 
experience needed. Our famous Sharp-All and 
show-how instruct Fon set you up to make 
SZOO, $500. $700 a month CASH sharpening 
SAWS. KNIVES, SCISSOI^St LAWNMOWERSp 
Shop and Garden tools < , . all cutting edges. 

Send coupon for FREE facts on 
this money-making business. 
We’ll even finance you, 

81 /SH COUPOJI/ TO DAY f 

8ELSAW SHARP-ALL CO. 

7UP Field Dldg. Ken&as City, Mo. E4111 



No Obligation— IVo Salesman Wifi Caff 

r BEUAWrSlIAltP-ALLCO, 7UPrieldBldr.,Kans3sCity,Ma.64111 i 
I Send deMils of FREE TRIAL OFFER and Free Book "lifetime ! 

I Sfcv^ity'^ No obtiestioa I 

I Name j 



I City State Zi p I 

^ -iipJ 



CHOOSING AND USING THE RIGHT PAINT hookiBt, 
Everyttiing you should know about house paints. 
Price 50(. Send tO: POPUIAR MECHANICS Oepl FA, 
224 W. S7th St. New York, N.Y, 10019. 



;S^,OYMAMIC“*r 

INaUSTRUL TRANSFORMER ARC WELDER 




PROFITABLE 



IDEAL Gin-lDUCATIOWfti, ENJOYABlEi 
WELD. BRAZE, 

OUT, SOLDERi HEAT 
STEEL, BRASi. ALUMINUtt, 

AND MOST PtHER METALS. 

UuiEd ine rcp^Jf Of 

DietAl. limp it with 

ihU BRAND new, PROFEB- 
SIONAL ARC WELDEfU 

Kiitg¥d metil eibiivelH hmketl 
IJiiTiRierToid flTiLjih. Idieal fpr 
horn*, fiha|i. litul indUH- 

trial UHC. POWERFUL 

iTisulBtpd trgnRfO'rEDeT wet!d« 
jiriijt ui^ to thifli- 

nrnj with mulEl-ikUA kyIlI. with 

^i'rcKli- J hf*t StltoUfl BliUFF — — . 

OperAte^ on 110 Volt AC lino fm^d 
fnr 30 amEki. roraplet^ with i]aai hrlniet. el<M?trcidi: holdfr. 
grouml blan^p and Ciljlem, golder, igAnrtecl And HiinnUn«d 

Wirklittp manml DDUfliE PROTECTION eUARANTEE. l« day 
money birk trlAl I^IUh- Tull K^jr. wurrnnl^, If |Fu>r«rat|iTe relum 
we will rppAkr or replifi; wtihout i'hirgr * reahlu 
ORDER TODAY, CoRiplet respy lo w#ld. Onlr SM.50 F.O.B. 

SEND ONLY $6.00. 

EpBC Write fnr illuHErated culor 
' Utc^rAtLire AJinj wohi^r tiftiili 



DYNAMIC rnTTMJil 



IMS S. FEDERAL $T. 
D«et. PMSt 

CHICAGO, ILL. eoeiG 




/ INVENTIONS-NEW PRODUCTS -IDEAS \ 
/ OEVELOPED& PREPARED } 

I Ft)t C<wnnwrE.'«J fiTaj 

I DESI6N-MAHKETING-PATENT RESEARCH-OHAttINGS 

$«:and Otcadt ot RtfilbH Stftnea To 

INVENTORS-MANUFACTURERS -ATTORNEYS 

Dif9c Mr; Urifi rfd* Otitcm F 

I 5f«rtff DwU Aimy Fdrrntr Pmn t A dv/ftfr 

i Alerni^tr: UnitINi SFtItfl Counc^^ irff't Chamtmi of CammWrcs 

\ FBEi CONSULTATION ^ 

\ THE RAYMOND LEE ORGANIZATION / 
\ 230 .Z Firk An.. New York 10017 <2171 MU 6 .SSOO / 

\ CFUrr Form a y 



,Sut< 




Tb« Itilirt [br buDtiof. 
flihlRf abd til iroubd 
Ujc. Mirror paMthod. 
impaT^ed iTalbleit 
siopj hlide honed lo ■ 
razor f rdffe. Rugged. Openf 
qulrfcly, ctsiJj. Lorki Into 
iKitiilon. Bltde will mt «li»« 
when m uie. Preit buttan la hmadle 
ID clDi*. i^ifei; anger fuprd- 9ure- 
trip htndle. BtlAMed far tir»E ihif^wipE-, 
IF BROKEN WITHIN YEARS WE 
will replace at no CHARGE! Uit 3D 
dtyt. Manor birh ll not Soiciil if ielPH 

ttEG. i^BlCE 11.98. aend ti n A PWelTfr 2 kialrtt. Add 
4^ po«ltl«. htndUnr Rr^nit TOTAL t2r4S lor 2 kNlvM. 
fjRLiKR now; Midwefli Enir« Co.. 9043 R. Wtiterq Ar«.^ 
I>flil. ]>E)-nrb». rhitign. 111, biOOJO, E^L luO^. 




991 

■ 



K«ATn«ir. N«br. MB47 



MAN’S WIG iQ-u 

Stretch Wig Cpmpl*t«l3f Covers "S 

All Your H«ir mnd STdoburns 




Stays in plac:e On alt size heads-^eaty 
to put on. Thinned and razor out^ — 
handsome tapered look anO fuEF side- 
burns. CooF and lightweight. Made of 
modacrylic ftber--loohs and feels like 
real hair— has tusttr, rich body and 
bounce of human hair. Can be washed 
and shampooed— never Foses iU shape 
—can be combed, trimmed and re- 
styled if you wish. Specify coior de- 
sired; Black. Off Black. Chestnut. Oark, 

Medbrn or Light Brown, Dark Blonde, 

C^rey and B^ack mixed, Grey and Brown 
mixed. Mention Style M-IQS. Send %2 
deposit and pay postman on delivery 
balance pius C^O.D^ postage. Or send 
only 19.95 and we will pay postage. Money back guarantee If 
not satisfied. 



FRANKLIN FASHIONS Dflfxt. M-114 

378 S. Franklin Stp Hempsteadp N.V. 11550 
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POPULAR MECHANICS 







Th.e bargain bunter 






BUILD YOUR OWN 

C*hfvff CiBpni - Cflvifi 
11' L ^ frini fnlltri 

• PtANS • 

PATTERNS • KFTS 

it FITEC CATALQO A 

GLEN L "vS5wie5r** 



AS FEATURED IN JULY ISSUE 
OF POPULAR MECHANICS: 

LAGUNA 20' 

TRAVEL TRAILER 

COMPLEYE PLANS AND 
FULL SIZE PATTERN SIT 

Component Kit^, alF Equtpnitnt 
and Frames Available No^! 

Hi FM I 

ULL.ii L pattims plus catalbi; 

9 1 52 F4 Rosecra rts, S ellflo war, C A 90 TPfi 






mEiii powmfui MUSCiFS msti 

Fmiatiit Neb DiHflverlti 1 1 thi- Hicptt ef 
bKlybuildini^ Hub, tii 1l>i« st-tvMy tf Viur 
bFpwm. tut ntintid will lUP Inchu o 1 pbw- 
irful mu&elei arms, thtftL ihouldert L 
lt|t. Lurn tnrclf ta tb4 bmiH 

■ ilh uUra^m-frdti-n — faill fletulU 

Guaraift^edl Svnd for tfCi farHlurt. UnFvtrill 
Bcdjdluildiilip SDK 433 -ML Dwpern. MIeh. 
4EiZI. 



ORANUFATHER 
CLOCKS 
SAVE M% 

build your own 

GRAND FATHER AND 
BHANDMDTNER 
WEIGHT DRIVEN CLOCKS 

* Duality ImpDirtfd 

Movemejiti fmra liarnBliy 

* Tubular cr Rod Chlniff 

« Mniin Dlali 

* Prft-«ut Soml'iitenblod 
HandEnrtBd Cti« Kits 
{No psb^ t«1i r«qi<lrfd> 

* Dials, BaroriatarK, 
Hygronetflrs. Tfinplatas 
■no CtH Plait. 

All mavamuPitK and dials 
ifi stMk. 

^Sfiuf JOr f<rt 
eatafoe 

N. DtCDVNfDK & SON. 
r.O. B«k 6B, Dept. MI2 
AllfAb, Oil if. 94507 
EST. 1947 



Bartlett Flyme Sausrer ultra-ileiit never 
craft ppwefied by ordinary lawn mower 
engine— ^asy to buMd— tun tsi fly- 
complete plans, kit brochure, photos 
and supply sources S5.00, All orders 
returfied via aIrmaFL Wrirei 

HERS BARTLETT 

B«i 33J9-M. $cDUslta)e. 4r»zonj aS2ST 



TAPELEB8 
TAPE 
MEASURE 

Hew Kand-Helfl 
MeasurinE ln$tniment 
ObsQletes Folding 
Ruler, Steel Tapes — 

Even Measures Around CbntErs 

Time-saving, goof-proof must for every 
handyman. For accurate one man, one-hand 
rneasuring up to 9^ ft. U In- 

Lig btwf ig ht , com pact , precIsioTi - made 
U.S. device skims over surfaces to revolve 
geared scratch-proof, skip- free measuring 
wheel for reNable, magnlfped digital jead- 
outn Reset button lets you start ail over 
again. 

figure lengths or sq. ft. to purchase 
materials without waste. For carpentry, 
painting, wiring, carpeting, tiling — you 
name iL Handier, easier to use than fold- 
ing ruFer or yardsticks? rugged, iwn-con’ 
ductlve, safer than steel tapes, 
send check or money order for $7,99. 
Money back guarantee. 

TAPELESS TAPE MEASURE 

5345 Northwest Hwy. • Chicago, til. 6053D 

Afidlh4f RMiibk picitel CwnTet Imti Eftll 




I DETROIT APPROVED— FICICUP TANKS 

pqiiip. bOly- 

■ flAw mvikj. in auE. la ft hi- J 
^or ppthupi-. In-trthV# 0^1 



V BO 

* t^my I Aour mtJLr 

■ lAlFAfV— CDITIfl 

hidd«n-.-nQ b»idry -wv^rii: 




I rtEcpiury. IjM f rbick dlt- 
■C4MAI1 0ty for tmnhi. 

I b.P.ii. INC-. Ih-pt. ^N-flTa 

^ W.O BOX TOafi, wm. Trjtfci TOTIO 



SOUIE YOUR 
mBLEMS 



ScH^nlific. It wod'H* #v«rv irith mwry^ 

hody. AiaJUIIIHYtED. bwhur* 

SI, PHrundiblf With Adhi^wiTwnl 

fcPE laaa^pfffB pr^panyp, n,t. ii^oa. 




# Now have tit whefivtr you gel Eytn rt* 
mall areas. Emarginey air fer tiros, air licki, 
tptci'Savif spirt. Innate maitroiitii dmis. 
rafti, poalt. Plupi into 12-volt irittw in 
auie. traiiif, tricE, boat. Spict-t|i tin « . . 
only Inchei lone. Anarlna pntturi up to 
m IbiJ Dily 129.95 Iplui ifDD thippinol 
with lir b«i« and infliur ittichmenti. Send 
chKt «r money order on 1 D-day, nenay-liek, 
Duirintee. 

W. n. BRDWIi DDRPORATIDH 



2772 N. Rmiaiy AvIm Cklup. 111. tH3l 



MAKEHtl^tK 

PROFITS 0 ^' 
ONA 4 ^ 
SMALL ^ 
INVESTKNT! 

IN RADIATOR REPAIRS 



Radiator repair is 
big business Cash in 
on this rapidly growing 
field. 

Barbee will help 
with a complete, free 
training course and a 
plan which lets you 
pay from profits! 



FREE TRAINING 
INVEST AS liniE 
ASSZOOO 

ttrilc for ntoie inlcrnabon lodiy 




PREVENT ENfilNE pANADE. Trn m- 
«Hi Oll-L'lWkr tMl vnirtldly mreitur¥$ 
moiw fail mntjinlnatcs mnU 
bre^JlItdOHn pvlol. Fill jcliQTE CDOipBrlDient, 
r»e 5T« umI OTtr. liiitti Mlulitiu bt- 
fore th*F m**r ao cfti^inr pmrti. Stud 
li.H-J for Oll-Oirlf pluR :4€ for jmtw 
and ItaiidLfnr, Fiiw Item. Write Dil- 
{-htkr, 

CLIFF D RAN BERRY CORP., 
P.O. Bok9505, DoIIos, T exas 75i214- 





»75 



cacli 



ONLY 

Dverall LffiiHi 
9^ When Dlosed 

• Sharp and 
Tou^ 

• SlainFess 
Steel Blade 



Locks Into 
position Id 
prevent acci- 
dental closing. 

Rator sharp 
tough stainless 
steef biade for re- 
Tiablf ySO and fiardt 
long service. Money 
back in 5 days If net 
satisfied. Send |2J9 
plus 25C to cover post- 
age and handling. 

WESTBURY SALES CO. 

r.O. in 434 , Wettkoiy. N.T. 

ttS40 Dt9t L-210-^li 












^ Full-Size Fruit , 
Dwarf-size Ttees^ 

FREE COLOR CATALOG 
features popular fruit variettes 
y ou cun grow ou trees only 8-to-lO 
feet tall. Ofer400 trees, shrubs, 
vines, roses and plants for every 
home gardening need. 64 pages. 



Khrushchev's 

Wife 



Stark Bro s 

Box B> 7 Z 1 Z 



2000 



IMOVei.TtE 5 
Free Catalog 



fFnEE! Wofld fMTHSui catakofi of Iwd-tich-gti | 

I NOnivU Trichi, Hdbb i«iijS{7«rTi, | 

iScionn, £3ocirod^>a. S Mod.| 

* ft;ych*dOltc. aolh P^1ch«i. SJiirl Tmarfars * 
|ushtl. Jewelry^ Svsnrii, Gtdgen. Book},! 
I C^fTHn, PtiOta Et O^tOl. T odii. tic. N4 l*fW ■ 

I fiBOMW^-rSoBd Ji^croit Jerfm^ofi ^pnHhtj 

|Co., Ot«4. C - Itm, M^CIonwH. Mich. 48043 j 



Thousands of 
exciting tool 
values! 



SJIVO tIJtAMD NAMCj rOOt CATALOG 

Thawunds #f ■Mvtina Tool Valu*e! 94ar>l*y. 
Utlltrc WmU*, Ihir, TMr, Won, Dtcatcn, HViM 
Wviftaw. Di^mel, lfb#«4v tt^ann. tlwmb, 
Nuot. CKann*1 lock. Pcrlt-r-'Cable, 

VockMft, Viaa-Qrip, CrOKvrtl. ftiOpiO 

nny Ctompf, UtliffielH Fomdam and meny Olner 
NoltOdlMy 44varttv4d bi'Ondt Of TOati « Sup- 

t li^- W* ship Coo*t to Coael at prkcan Herd 
k Bael. Keod for QHr big I4C HQ« tinl 

*».kwP J"**^*^* **j ““ “ 
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■ fnwl ■!.. PtiMbdetphie. Pa. 



YOU CAM Bt 

TALLER/ 



Jf you cauFtf troiM 2-6 
inches tiller in are month 
would you spend 25C to 
discover how? 

Tuntustic. new break- 
throueh method of in- 
-reasine height quickly, 
safely and nolurjlly. No 
exhausting exercise, ip- 
plionces, drugs or ele- 
vitors. PLUS, result f lUr- 
enteed. Air mailed Proof 

25e only. 

HEfGNTINCAfASf BUMCAU; 
Dept. 15830 
P.O. 146, 

Brampton .Orst. Canada 



TSUEE! 
1 xm 


Cirlt ft ter tall Men. 

1 


f MHRItl __ 


1 

1 

1 1 


1 PTY 


1 


1 ^i*n 


y 1 



K hnisfediiv’s fftst drift, wb ata told by 
John Nobel, a priisofitr of 13 yaire in 
Conunimitt prison cmpsi spent S years 
in the coficentratfon cimp of 
RuniA She was plKtif in prison by her 
own hvsbind- 

John Nobel adds that his wtfa was a 
Chrfttian and was praying for Khrush- 
chev. Khrushchev was touring the United 
Stalei shaking hands and eMChinging 
smiles wHh Americans. His own lint 
wife, though, and fliDuumls aiMl thou- 
sands of Christiins were tortured to 
death in Communist prisons. 

A moving account of their ootirs- 
geous faith and stand for the Lord is 
contained in the book TORTURED FOR 
CHRIST, by Rev. Richard Wurmbrand, 
a best-seller in 27 languages. 

Be interested in the plight 
of our persecuted brethren 
bohind the iron and Bam- 
boo Curtains. You can heipi 

Mali coupon tor the booir, 
"Tortured for Christ" by 
Rev. Richard Wurmbrand. 



Clip MiafMa; 

VOICE OF THE MARTVnS PIM 

P.O. Box 11. Glendale, C A 01 200 U.S. A. 
"flenieirbe/ rft«m that mra in Bonds' 



I 
I 

I Name 
K Add rats 

I 



Cily 

^ State 

I □ Send FREE Book 



zip 

Thunk You 



11C0 E. Clievy Chase Dr., Glendale 
Telephone; (213J 247-3711 



, WATER "aaw 'o »aiu reui 
iWATER QMi Hirii uili" 

I WATER S1.00„* 
WATER ix I f t f 1 C T 4 • R 



OE E P R C 
OP E L I K 



OC K CO. 

A. A L A.35H01 



PPd. 



Factory Closeout! 

Air 

Pistol 

Skcoti both polJtti iTid diitt. This wfir 
mdm J77.E1L Cvnnin ilr sistol ii Jott thi 
Uchttfortirfit 
or Vtminta. 

Aeeuriti. No C02^ 
urtricTtn to 
ftptfUy *ithff» 

Onto ■ liftNint 
bitfiin. Ordor 
tfhrtnl. Supply 
llmtltd. Qnff ItJI ppd. 

^Secret leather horstAr f2JSppd.) 

600 Delux Pellets, S2.40 PPd. 

200 Steei D^rts, S2.0Q ppd- 

Alt PISTOL* Dept. m*« 

Huntf ngion D>r. s«4itT^ 

IM jbrtgerlmSK Cat if. aC03Z 



BUILD YOUR OWN BOAT & 

S 



■* >OAT PUNS 
* r ATTWIS 
HAME KlfS 

mo If fOI f* PJIOi CATMOO HCWt 



GLBM-L 

*IS3 ROSCCUHST- 



KUnOWBt CA WH 



PORTABLE STEAM CLEANER 

StEam in GO seconds 

CLEAN; En|lnf«— 
Air aitsri-^lAwn n aiir- 
ers — fnHki— tneton 

eflfiyih to db 
the Jeb, ifliill etiauflt 
t® fet there." 

Flit, ecRfififniflil, rut- 

|dd|^ built. 3 Veer 

• uhrantee in mill & 
flreliei. Prepaie flrefJ. 
WfiliPiK nn Ibt. 

AmlllRry putnp re- 
quired eti irNter prei^ 
sure* bel^w 84 Iht. or 
en veil tyitenis, 

WEDCO MFB. INC., Dept M-3, 

i«i Ot ladLiofi, Wire. 



TOOL PQWfR tto 
no VOLTS D.C. 

3.0D41i WMttJ O-flO pnap# 
firyrn yo\^w d'ar'e alLerfiAcar. 
Qa«m«A hewvy dugy driLlw, 
Hwi„ ind IfmtR. baLterr 
m w M* AhMw*|dinj|. Pw* 

r«cwnc pensing not a,C, momre cm 

rerr4[?eivcjDi-« and ahr r»n- 
dlponf^rm. [nwtm.]ed In 10 
mlnuEebr PuiranttHt ^ ^ars. 1 31^00 

FnlnwiEl. |)isa]«rshlpw AvallwUlw. 



VI SPIN FEItMA-aaT CO. 
PM Amaririff, Taxis 7910S 
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POPULAR MECHANICS 







POWER OUTLfT 

[UtTIUTUiaMYOIIICM 



tfMitif PI ■ 



CAgPOWtR*^ 



HH HAITI mu THR UIHMIfi 

PdwM W HlAw OuTy Wills * ^wS * uGHrs 
■ C&n£ ACTS. ttC. YOU dAfV iVtN I^HAfeGE 
had &ati|bie^ CS? ak WBlO 

F SL-MUKTIfO J ^ ac 

F WU Mor r.D. Em 

I O ESS"*^ 



w MOtOlOtA ALTUMAIDB 
UAtnCAH MOTORS i lEt^ 

Cilff wwn JT 

Pitiitf witM >T 5 ur tKm 



*18??. 



POPULAR MECHANICS CARRIACE 
HOUSE PLAN, A backyard storage 
building that isn't an eyesore. 
Styling blends with most homes. 
10 ft., 4" * 12 ft., 4". For one 
complete set of construction 
plans, send $3.95 to POPULAR 
MECHANICS Dept. FA, Box 1014 
Radio City, New York, N.Y. 10019, 
For two sets (you may need one 
for your local building department) 
send $5.49, 



BOAT PLANS-KITS 




Woritf'tltriin om 2QQ top dt(H|n$f[ir 

Itii Inboard^ DutboArdtp nil, d«tp : 

' v«i, tP 57' - hydf CB, cruiHft, hpy» biuils^ 
fwTD cimtnl, prytMOd S4firi $1.dd hi citii^i 
m StOd for cititBi pin Bvn ByUdif iliuidt. 
Oihm- iMicr: Fibtrilni-Boji Buitdtf's 
Mai«ri«^ $1.00 ut send 12.0Q, Mt inetyd# 
boak^ How Id Fib#rgbs£: Motgr InUtlittion 
Bdii Troiler &mk wth fr« pliH, $5.0Qj fura 
CiiHnt-PivwDfrd bM building bpplc, $6.00, 

ClARK CRAFT BOAT CO, i 

^ifippAqm LaneTQiMwnda,N.Y.t4150j 




STOP DRtPPIMG FAUCETS FDREYER 




90% of faucet leaXe are due to bad 
Th« bTB^s and coftodes. 
Dbisirlng l;h& garrR^t s^ats wPtti wash- 
ers and instaNine them is vary djffi- 
cult, Ttiere are over tOO different sizes 
&nd thread oonibi nations available. 
Install WLCdN UNIVERSAL F6HE¥Ell 
rniASSEMfiLED $TilNLE£$ SfEElL 
SEATS WITH DELRIN WRSREi$. Also 
ends the frustration of hot water shut- 
down caused by expanding rubber 
washer. 



HIT IHCLUSOi e seats with washers 
(Do the whole house and Earden], 
Recessinf tool. Anaerobic Adhesive, 
EAST Pictorial tnstructions. I4.9S Hh 
50^ sNippini & handling. 



Vulcan Mfg. Co., boi ss, 

Dept. FMI, firend vatlev, Cote. B1B3S 
Pal. Apl. For 




Easp to Butlil PLANS 
AND instructions for 
Co Itart ,......, .$2.00 

Mini Bike ».D0 

Mini Car |S,0O 

Pedal Soat $4,00 

Safi Boat $2.00 

Snowmobile Sleish $3.00 



^Ihni PLin* 

Urpi..c r.Or Box pa 

Chiay. M.v. iiiwai 



Build this good 
looking storage 
building in 
your own 
backyardi 

Here’s a great way to take the strain off your ga> 
rage. This handsome back-yard building has plenty of 
room for tractors, lawnmowers, bikes, tods or what- 
ever. You can use it for a workshop, an escape room, 
a bunkhouse for the kids, or even a pool house. 

ft measures S feet by 12 feet; has a second floor; 
and can be built by most any handyman. 

plans give detailed building instructions. You prob- 
ably will want to order two sets of plans as you likely 
will have to submit one set to your local building de- 
partment. 



Mail te: Popular MHhviic» * 

Bax ini4 Depl. CH j 

Htdio CJty I 

Hew Verk. New Y«rk 10019 • 

please send me plans tor Popular Mechanics' back-yard ! 

stcraae buiidine as indicated below. Enclosed is my payment ■ 

ffl full, I 

a One Set $3.95 □ Two Sets $5.49 | 

NAME ! 

I 

address I 

CITY STATE ZlP__ I 




EARN 



HIGH 

WAGES 

as a HEAVY 
EQUIPMENT 
OPERATOR 




Tr«iiii your wmf high piry In thi boGming canifvvctl«ii 
indgtfryl Uarfl th* ihilfi ygu n**d is by ecival R*li 

training on niGcfi*nit Ilit Ibt oAff by th« induttff^ Hug* 
trGinmg grpvvidt in Nuftb Cviplinui m pifrifofi deHart wurrti 
«f tcliGol-«wn«d d»i*l-*nqin»d iviaclifii*ta «Ap«rt*nt*d 1 a* 
itrifcrnrB, full ond 440-hevF voHnvM. Notinnai. tli« 

eriginaf fcb*«l of liMGvy Hfuipnifnl ap*railuftp ii v 
nit#d Itadtr. Mumbtr Amtrrcan Road B^ildtn AtfflFj 
vvCGi pitd^ $ii|ig^ly Divir*iaii. Affucivl* Mamfavr A.G.C. FliH- 
tini* Job Advlfory and Counivling Dirtefor on ilaff. Api^ravtd 
far veitroni. For mtn aget 17 trnd up. TroJn Now-Pay Lfirt*r 
plan . . , Mli«r paymAhl plant alio avallabl*. WrU* TOD AT 
for FREE ealalag and FREE copy af teboal niwtpopor ropprl* 
ing n«WB af Natinnaf Sehaal graduat*!. Aecrtdilad mtvnbtr 
Nntiunal Aitaciatlotfi of Tra4t and T*«bnl<a1 Sdtsali. 



j 1 

NflTlOifJiL seweot riion* 7N/lia-mS 

I DF HERTT EQUIFNlENf BfERATiQN, Dept. D45 i 

I P. 0. Bai B92Sa Meofes Dhipel R*JMl» ChirfottB. Nf C. Um | 
I PiuKt &end m« FRIE Miuttrat#d ichool cititoe inB tm- ■ 
* plete informitian. I undcfitand than'i no AbHfethon. ' 

I Name A|^ | 

I AddrDti_ Rhnn* | 

t City State SpCoda I 



AUGUST 1972 



- _i 
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POPULAR WICHANICS 



r 



CLASSIFIED ADVERTISEMENTS 






X Rate: $2.00 per word payable in advance each msertion. Capitalized words— 75C per word additional. % 

2 Minimum insertion ten words. To be inserted under the proper classification, copy must be in our » 

3 office by the 15th of the second month preceding date of issue. The next available issue to place > 

X an advertisement in America's No. 1 Classified Section is October. The closing date is August 2 

2 10th. Send remittance and order to H. E. Kappef, Popular Mechanics, 224 West 57th Street, New S 

York, New York 10019. Please make remittance payable to Popular Mechanics. 

POPULAR MECHANICS 





WHEN iSN5WEJtlN& ^bVERTfSEMENTS PLE>I5£ USE THE EfP CODE HUMEEJt 



AUTOMOBILES 



STOP Be^nR robbed On Aulo Repairs! 
Bcrtik hy nationally-Known auto expert 
shows seemingly tnaier repairs often ere 
just mincir_shows how to easily do it 
yourself at freat savings. $1^9^. refund, 
able. Wears, Dept. PM872, S363 Essex 
Court, Arexandria, Virginia ^2311. 

PATCHES Dolor Catalog 2SC. Shows 
Hundreds. Quotes Your Design. Patches, 
Dept. 98, RfD Ip Littleton. HM. 03561. 

QID CAR FINDERS WANTED. We show 
you how to turn spare-time into spare 
dollars. $end $^.OD for instructions to: 
OLD CARS— Box 367^ GALT/ CALtFORIilA 
95632. 



^^AUTOWOBILE fIRE ECTINGDISHERS^* 

$2-96 A $3.98 — Distributors QTY,^ Price 
S7^t S9^t Samole of Each. $3.S0 
Pre-paid. Wari^e, 6922 Cotigress, Detroit, 
48207, 



GD-Ignltions. Discount Prices. Rodgers, 
Son. Box 3563, Anaheim, Dal, 92803^ 

PATCHES worlds Largest Emblem Cata- 
log. Free. Funny, Unusual Emblems You'ye 
Never Seen! Please S*rtd 25c For Post- 
age/Haodllrkg. FLINT MODEL. 719D^PM 
Brand, Chicago, 6Q63S- 



$AVE MDNEinl End expensive auto re- 

g airs. Save on labor charges. '’Auto 
epair Booh” shows how to do the 
job yourself. Act NovrE Only $1.95. 
Shafer Enterprises, 5031 57th, Avenue, 
Bladensburg, Maryland 20710. 



SAVE $28.00 To $30.00, Recondition 
Your ShucI? Absorbers Better Than 
OfigioaL No Special Tools or Skills, Sat^s- 
fact ion Gu aranteed, I nstructlons — $2 . 00. 
Advance Research^ Box 8834, St, Louis^ 
Missouri 83102. 



ULTRA Electronic Tgnition increases 
milage reduces pollution easy starting 
GO.ODO mile tune ups $19.95 post paid. 
Hanso>n Marketing Service, 2811 H 
Hancock, Colorado Springs, Colorado 
80907, 



AUTO SUPPLIES 
AMEk EQUIPiAEliT 



PREVENT TRAFFIC TICKET BLVE6— 

"'What to say, what not to say" when a 
eop stops you. Four rules that can save 
you $190. Send $2^09 for Judge Mai^erry's 
48-Page Booklet. Traffic Tips, Depf. PA21, 
Tennent N. L 07763. 



ALTER HATOR/ Dene rator Rebu i Ide r^s 

Course; includes Tooling S Test Cquio 
ment: Write: Hedelund Engineering, 

P.O. Box 2127, Sepulveda, California 91343. 

ELtCTRDNiC ISSITION: Improves per- 
f-ormance. Eliminates tuneups, Bf^osts 
spark voltage- Dnly $M>95 postpaid. Box 
2002, Huntington Beach, Cafifomig 92647. 



IBB POPULAR MECHANICS 



NEW Highway Emergency-Safety Kit. 14 
Pieces. A mu^t for every motonst, Coh’ 
tains extinguisher: flares; tire Irrflator- 
sealer: "Help" flaki hantfcleaners. Guar- 
anteed! Onfy 612.59. Panama House. Dept 
22, Box 3118, Panama City, Florida 3740K 



STARTER Rebuilding Course Includes 
tooling end tpruue testing procedures, 
Write: Gold Coast Alternafor. P.O^ Box 
1134, Reseda, Galfforr^ia 9133S. 



MDTAIOV, Rlng^Valve job white driving 
— $8.09- Free literature. EliD Seles, Box 
18384 P, Memphis, Tenn. 38118 



RIND-Valve Job while driving, $6,59 
postpaid. fTwo412.001. . . . Established 
1951. ^ ^ ^ Results Guaranteed!! Motaloy, 
Grantham, Penna- 17027, 



1O9,D€0,DO9 AUTGMOBUE SHOCKS^ Cao 
Be Restored To LiXe New Condition, 
Simple, Inexpensive. Details $2.00. 
Earn lees, P.O, Box 365, LaMesa, Calif. 
9204L 



IBNITI0N Kit points condenser rotor 
IL95 guaranteed. Add 10%^ state make, 
yeart cyliiKlers, send check or money 
order. David Plttel, 37 Harrison Street, 
Oakpark, Illinois G03D4. 



JDDS9N ELECTRONIC MAfiNETO Ignition 
System Cars, Trucks, Boats. $42.50 
Prompt Shipment, Emco Distributors, Box 
6142-P, Hayward, California 94545, 

120 VDLTS At 3009 WATTS Df elec- 
tricity from AKT alternated vehicle! Op- 
erate drlUs, saws, wrenches, heaters,^ 
and many more AC devices! Arc weld 
Va** steel! Series or parallel charge 6, 
12 h 24 volt batteries! Will not harm il- 
ternator! Ten minute installation! Guaran- 
teed Five Years! Send only $14.95 post 
paid for adapter-^$3-D9 extra with In- 
dicator (comes on automatically when 
alternator produces 120 volts!) Build it 
yourserf! Plans only $5,90 — Plus many 
more products!— Ask for FREE catalog — 
Creative Products, 1551 East Loop 829. 
Dept M8, Fort Worth, Texas 76112. 

AMAZIHC TRIDENT AOAPTOi Plays your 
cassette portable thru your car radio with 
fult fidelity. SlmpFy p Fug-in $16.95 ppd. 
guaranteed. Info 25C refundable. Macks 
Gift Shoppe, DepL 111, Box 377^ Aurora, 
ML 69507- 



INCREASE Gas mileage, improve per- 
formance, Easily understood manual, plus 
instruction guides $3.09; SUB URBAN orL^ 
BOX 4017. Brighton Statio-n, Rochester, 
New York 14610. 



STOP Auto Theft with Auto Guard. Posi- 
tive protection against master kejrs, jump- 
ing starter^ ^'Hot Wiring"', etc. Easy InstaL 
latfcon. One year warranty. $6,95 ppd, 
Hufinds, Dept. 2C8, 132 £. 28th $L, New 
York, N.Y. 10016. 



PUITES Rings, Valves as you Drive $5. 
MotapFate T.M., Box 282, Bonner, Kansas 
E6912, 



WHOiESALE TO PUBLIC ENRIHE PARTS 
1 EWIME HITS For all Amerrcan Cars and 
VoFkswagen. New engine parts and engine 
rsbullding kits at savings to 7D%. buy 
direct from warehouse distributor For 
free catalog write: Pacific Engine Parts 
Corpp, P.O. lux 5686, OrangCp Cal. 92667. 



R I KG- Valve Job while driving. Mataloy 
PeMets— $6.00, Guaranteed!! Havasau 
Products, 23311-A Demley, ML Clemens, 
Michigan 48C43. 



LEARK Big Paying Auto Radiator Busi- 
ness at Home. Write, Excel, Box 798-PM, 
Brownsville, Texas 78520. 



WARNINGS And TRUTHS About 119 volt 
alternator adapters. Build adapter for 
$5.00. Complete information and plans 
$2.09. Kit $19,00. Electronics, Box 1133 A, 
Merritt Island, Florida 32952, 



JEEP Owners — V8 conversicns. Read 
Jeep Owner's adp page 181, 



SNOWMOBILE! 



SNOWMOBILE Hop up accessory CATA^ 
LOG, Bpced and performance equipment- 
manifolds, exhairst systems. Send 25C. 
G.E^M. PRODUCTS, Box 845, Carol Stream, 
m. 60187, 



MOTORCYCLES, BICYCLE! 
MOTORSCOOTER! & SyPPLIB! 



MOTORIZE Your Bicycle; Go-Kart; Snow- 
mobile Fianal $2-00 Each; Gu-Bykco. 
Barnesvllte, Minn. 56514. 



HONDA! $25 mher Barpins. Send 50i. 
Motprscootef, P443, Be ndT Oregon 97701. 

FUN--BULM Calalos. Just cut. World's 
first, biggest, featuring ATVX MlnLblkts, 
Karts. $TOO- '•How-to" plans Sl,00. Com- 
plete parts stock. Bargain prices. Brown's 
Motorsbofts, 19P Cenfral St.. Worcester^ 
Mass. 91608. 



^^BUILD PopuFar Mechanics-^ MINIBIKC 
featured June 1967 issue. Detail plans, 
photographs $2.50 refundable. Kits, parts, 
engines; factory discuunit prices. Catalog 
25«. Giiriom Mfg.: PMC; SL Chorles, 
Missouri 63391. 



ILLIKTRATID Catalog 25^. Parts. Ac- 
cessories. Custom Stock, most makes, 
models. Cycle Supply, Box 192M, FaTrbury, 
III. 6L739. 



G0-KARTS. Mini-cycles^ Parts. Wholesale 
Catalog 25C^ ioren ProdLictSp DanviHe. 
Illinois 6183b. 



MINI BtKE PEAKS FREE With Purchase 
of Our Fully Illustrated Discount Parts 
Catalog. Send Sl.OQ to; MlltO CRim 
EHTEflPRiSES* P.O. Box 57, Philadelphia. 
Pa. 19105. 



Off prrj) 



BFAC^ ROCKETS 
AMD ASTRONAUTS 

ANTIfiRAVITT DElTtGl. BrQctujr« 35^ 
AGD, &0K Oklahoma 

740D3. 

ROCKETS: Re^l flyins m[;»d&l^ — 
up to 2500 ft. New hlljstrated cat^lQf 
2^C: Sinil^s spd rnultislage kit CDnes, 
tnElnes, launchers, trackers, rocket aeri- 
al csmeras, technical Ififormation. Fast 
service. Estes industries. Dept 7-H, 
Penrose 7, Colorado S1240. 

AO OUST Kits, eneineSn launctim, ac- 
cessories. Send 25C for packet of Iron- 
cns, decais, literature, fast service. 
ASTRONAUTICS. Ogk 770, Mineral Point. 
Wisconsin 53M5. 



AUlATtAw 




BtfRD TOUR OWN MINI-RTPUNE. Put 
fiin back Into flying, aerobatic^ 17^ span 
IG' lenetti. Complete detail plans and 
specifications $6^95 postpaid. CENOA 
ENTERPRISES, 931 W, Main Street. 
El Cajon, California 92020. 

BUILP-— €fie-Man jet helicopter. Easy 
inexpensive. Oetailad pEans. drawings— 
$5.00. HeHoraft Box 7153, Baltimore, 
Maryland 2121S, 

AIRBOATt Propellers, Engines, Hubs, 
Mounts, PJsns. Supplies. Corvslr, V-W con- 
versions. 15. 2^>^ 25 H.P, removeable air 
drives. Kit airboats $450-00 up. Hovercraft 
engines, hubs, propellers. Gyrocopter pro- 
pellers. Catalog $1.00. eanks-Maiwell, 
Boi 3301E, Ft. worth, Texas 761Q5. 

AMAZING Oevice soars to high altitudes 
on thermals like a hawk! IE sq. ft. area. 
OnJy $L25. B. C. Ouvall, 354 Military Or,, 
NO. little Rock. Arkansas 72UB 

COMPLETE Illustrated plans for a hot 
air balloon you can build easily, inexpen- 
sively, Send 5Q4 to: Aerostatic Design, 
Box: 271^4, New Brighton, Mmnesijta 55112. 

STRAP-ON HANG GIlDi:R HITS S145 Oe- 
llvered. PLANS $3 [Refundable]! Includes 
list of Used Gliders In Stock. Cllffhanger, 
Bdk 53, Paramount. Cal, $0723. 

SKtPPEA Hovercraft Plans, $5.00, Twin 
Engine Hovercraft Plans, $10.00. Kits, En- 
glnesi Propellers, Acoe$sories. Catalog, 
SJ-OQ. Arruwcratt-PH, Pesrland, Teias 

77581- 

HOVEftCRAFT 

PRACTICAL DESIGN GUIDE For Airhoats 
and ACT'S. Send $5.00 To; Palmer Aero., 
P,Q. Boi 1S91, coral Gables, F|a. 33134, 




MOATS AND TRAILEM 



FIBERGLASS Cloth, matt, polyester and 
epoxy resins. Wholesale catalog 25 d. Boat 
Molding book 30c. Seifert's. Box 1205 M. 
Green Bay, 

FlGESAUtSI Canoes, Kavaks, and Duck- 
boats, Many exciting models, iasily as- 
sembled kits. $39.95 up. free Literature. 
Riverside Canoes, Box S555P+ Rlversiden 
Calif. 92507. 

NEW 1971 Outboards , . . Top Brands 
. . 4 M. P. $139 . . . 5 . . $273 ... IB . - 
$399 . . ,40 Seiectric $638 ... SO Selectric 
$899 ... All Sizes . , , Literature 50t , . . 
Scott-McGulloch Parts. Electra Marine, B75 
MerricN Rd.^ tynbrook. Hew York 11563, 

F1IERGLASS Cloth and resin. World's 
finest cloth and non-run rasin, at direct 
mill prices Flotation fum, complete line 
Of Plastics, silicon bronze and brass 
screws, save 60%. No sales tax. Boat 
Plans. Catalog 25i. Freight prepaid, Stiles 
Boat Supply, Box IIP, Linden Ave., Man- 
tua Hts. N.J. 08051. 



CANOESr Kayaks? Faotorv^direct quality 
kits, from I2S.C0. Many different models. 
Canvas hulls. Stroi^gest construction 
materials. Free llteratufa, SpOirtscraift, 
Box 636‘P, Allentown, New Jersey 08501. 



HATAKS, Canoes. Sailboats. Surfboards, 
Complete plans, instructions. Free cata- 
logue. Outdo>or Soorts, Box 1213-P, 
Tuscaloosa. Alabama 35401. 

PLANS, FULL-SIZE PAnERNS. FRAME 
KITS With step-by-step instructions spe- 
cishy for amateurs. Send $1.00 for new 
catalog just off press — nearlv 100 pages, 
over IQO designs to 42'; $ai,L Jits, In- 
boards. Outboards. Cruisers, Houseboats. 
Hot Boats. Catamarans, Hydros, Clen 
Designs, 9152 Rosecrans, Bellflower, Calif* 
9070G. 

CANOE Kits— Wood Canvas, Molded 
Fiborglass^-Free Catalog, Canoe — Camp^ 
Int Log Book $1.00. Trailcraft, fnc.^ Box 
60686, Concordia, Kansas 6690 L 

LIGHTS Dr all kinds^ electrical acces- 
sories, portable power, cook and table^ 
ware. Free catalog. Bass, Box 901PM, 
Marblehead, Mass, 01945. 

BOATS YOU BUILD FDR $T5.DO. Prints 
& Patterns $2.00. Send To: MTIRS 

ENTERPRISE. 314 NEIZER STREET, GREAT 
RENO, KANSAS 67530. 

BOAT KSTS'PLANS ANfl PATTERNS- 
FRAME KITS World's largest catalog. Over 
200 top designs. Sailboats 7'45' Wind- 
milU Snipe, etc. Motor sailers, trimarans, 
catamarans, power cruisers, houseboats. 
deep-V's, fishing boats, runabouts, hydro- 
planes, inboard and outboard. Ferro ce- 
ment 33'-57' sail and power. Send $1.00 
for Plan Hit Catalog or $2.00 for catalog 
plus Ooat Builders Guide to^ Clark Craft, 
16-P Aqua Lane. Tonawanda, H. ¥. 14150, 

FI BE RE LASS And BOAT BUILDERS' MA- 
TERIAL At factory to you prices, Cloth, 
resin, loam, plywood, boat nails, screws^ 
marine equipment Send S.35 for catalog 
or Sl.OD for catalog plus hook on fiber- 
glass uses, mold making etc, to: Clark 
Cr^ft. I6-P2 Aqua Lane. Tonawanda, N. Y. 
1415Q. 

BOAT Kits. Molded fiberglass. Save 
money— assemble yourself. Factory mold- 
ed sectiqnis bond into one-piece craft. 20 
models^W to 32' Cruisers, Runabouts. 
Houseboats. Sailboats. Big line acces- 
sories, motors, trailers. Easy terms. Free 
80 page catalog. Luger, Dept. GC-7F, 3800 
West Highway 13, Burnsville. Minnesota 
55378. 

CAMFERS AND TRAIUERS— 
KITS^-RLAHS^ 

GAB OVER Campers, Pick-Uu Covers. 10' 
A 20' Trailers. Build and Save. Large 
scale plans and fufl-slze Patterns with 
written $ pictorial Instructions. Com- 
plete accessory and aluminum covering 
kits. Free Literature. Clen L, 9152 
Rosecrans, Bellflower, Calif. 90706.^ 

MQBILEHDME RV Screwdriver Kit For 
Slotted, Crosspoint. Clutch Head. Square 
Recessed Screws Plus Nutdriver. Scratch 
Awl £8.86 Postpaid, Upson Toots, 
Box 47SD, Rochester, N,Y, 14612. 

DIFFERENT Expanding Campers, Mobile 
Homes to 56 X IDD Feet. Make, Buy, Sell, 
66 Drawinc$ $5.00. Refundable. Survival, 
Box 8170, Kansas City^ Missouri 64112. 

MARINE EQUIPMENT 
AND SERVICES 

MARINE Engines, conversions, parts, 
equipment. Catalog Free! Stokes Marine 
tfidustrles, Coldwater, Michigan 49036. 

CONVERT Auto engines to marine, 68 
Page Catalog. 50^. Lehman Manufacturing 
Company, BOO Elliabeth Avenue. Linden 4, 
New Jersey 07036. 

MARINI SupoHes. linitlon Parts. Free 
literature. Mlchairs, 99i Broadway, 
Bayonne, New Jersey 07D02. 

FREE Brochure Conversion Kits, Propel- 
lers, gears V-Drives 1 '0 Drives Gas, 
Diesel. Starmarlne, 1931 Embarcaderp, 
Oakland. CallL 946DB, 

ATIILETIG AND 

nODY BUILDING COURSES 



POWERFUL Muscies fast! Free bnichurt! 
Universal Bodybuilding. Box 432 7-C, 

Dearborn. Michigan 48126, 

NEW!!! Mr. Universe BodyhUildirre eata- 
jogye^254. WFH. 18969 Inkster. Livonia, 
Michigan 48152. 

ZAKALIVAKTE, Russian yoga. $5.00. 
Ea$tvlew Book Service, Box 7053, Ottawa- 
Vanie/, Canada Kil SAP. 

FANTASTIC Isometric Rooe Exerciser 
System. 5 Minutes Day Slims. Trims, Re- 
shapes, Pocket Size $3,95, Dorsam, 12763, 
Las Vegas, Nevada 891 12. 

^'BVILQ Muscles Faster!-' 24 Nutrltlnus 
Food Concentrates, 3 months supply $7.00. 
Monevtack Guafentee. Better Heal Hi 
Box 332-PM, Devon. Pennsylvania 19333- 

srdrting goods and 

EQUIPMENT 

GULF StmEV- From s^treet shoes with 
ECONO-MLUTS. Simple— Easy. Par-tLrip Ad^ 
hesive holds on all soles. Great for Kids, 
complete Kit $4.00 postpaid. ECOHD-TlLtAl. 
BOX 1326, North Wilkesboro, N, C. 2B659 . 

FREE 1972 CataEOfl Guaranteed lowest 
prices! Rods, Heels, Lures, Accessories^ 
Thousands of Hems. Cabela's, Inc,. Dept, 
5^. Sidney, Nebraska 69162. 

FREE Catalog low direct factory prices, 
fishing. Hunting, Archery, reloading Camp- 
ing supplies, 5end today. Herters Inc.. 
Dept. CPM. Waseca. Minn. 56093. 

FREE WHOLESALE CATALOG. Lure parts. 
Molds, Rod Blanks. Reels. Archery, Metal 
Detectors, Rare fiardwmadj. Finny sports 
fMEL Toledo, Ohio 43614. 

CH0£$BDWS Powerful Accurate, GataFoi 
256 - Crossbowman, Box 723RM-8, 
Manteca. California 95336. 

NYLON JUNGLE HAMMOCK— Fits ^n your 
pocket, yet holds SCO lbs. Perfect for 
hunters, campers, hikers. 6.95 ea. Afies, 
Dept. PM, P,0, Box 2174, Rockville, 
Maryland 20B52. 

FREE: 236-Page wholesale sporting 

goods catalog. Write: Sportshaus/Box 
18D08 Cleveland, Ohio 44118. 



FISHING^ TADKLE. 
LURES 



Ft£HERMAN'S DREAM BOOK— FREE, 
17C pagi catalog just loaded with Hard- 
lo-Find Fishine Tickle Specialties and 
D^ It -Yourself Goodies. Our 28th year. 
NETGRAR Inc., Box 5510, Toledo, Ohio 
43613. 

MOLDS— For casting your own fishing 
sinkers. Free Illustrated booklet. Reading 
Instrument Co.p Box P-78, Reading, Pau 
19&03. 

BRITISH weedless Lures. Wholesale 
Prices. $5 for Samples. 5DC Catalogue. 
Lakeview Imports. Box 272, North Sydney^ 
Hava Scot la, Ca nada. 

EARTHWORMB. LIVE EAIT 

EARN Honey raising fish worms tar us! 
Exciting details freel Oakhaven— 56, 
Cedar Hill, Texas 75194, 

BIG Profits flaisirig Worms, Soilless 
Method. TYiree Daks, Dresden, Tennessee 
38225. 

WORMS ED DfNG Formula, costs pennies 
Details. Ann Herbert, Box 2167, Nashville^ 
Tenn. 37214M, 

HOW To Make Mun^ Raising Fishworms^ 
Details Free, Spec pro. Department POlB2^ 
2927 Curran, Louisville, Kentucky, 43205. 

URGES! WifKiiest Wiggle rs . . . Fish- 
ing-Compost-Profit . . .^Mless-Nograin- 
Nocost + ^ - Free Proven Guide With ^ ^ 

a (KK1^7.5G . . , 5,000— $12,50 . . . 
ld. 000 ^ 20.00 . . . Nunbetter! ... Why 
pay mure . . . Drganjcs, Route 1-M, 
Texarkana. Arkansas 75501, 




"filANT Arms/' Dr. Young s. DX. revo- 
lutionary discovery. $2. Satisfaction or re- 
fund. Gaucho, 1769-A-7, Chicago 6D690. 
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EARTHWORMS^ LIVE BAIT 

\C&niinutd ^rtmt pfffftf} 



CROR Fi$hworrn?, Outstanding new 
breed prcduces great pndMs. Free Lftera- 
ture, Fain's Hatch«ry-31, Ga, 

3174E. 



DOCS AND KENNELS 



lOOJUMG For a Special FHjpipy — Send 
tl,00 tor ^ataJOi with prices and in- 
formation on more than 100 breeds. 
Hoppe's Kennel$— Rl. 2A— Hill City. 

Kansas S7642. 



POULTRY AND CAME BIRDS 



aUAItSp Incubatory, cages, supplies cat- 
alQf, Marshy 142 IE grootehurst. Garden 
ero^tp CaliL 52643. 



RABBITS»0KINCHILLA$— EUR 
BEARINC ANIMALS 



PROFITS FROM CUSSIflED AOVERTIS 
INC! Bpoklet shows >ou how to start your 
own business with Classified Advertising. 
Only $1.00 (Refundable with first orderj 

C. K {MARTIN, POPUIAR MECHANICS. DEPT. 
PMPp 224 WtST S7 SfRIET, NEW TORE, 
NY. 1D01R. 



BATTERIES, CENERATORS 



BATTERY Reconditioning Klt^ includes 
molds, material. Instructions. Battery 
Shop. Box R2 Dh La Quintet California 
92253. 



BATTERY Terminal Protectors Stop Bat- 
tery Corrosion. Free Literature. Pracna'Sp 
3301 Buchanan Road, #95, Antioch. 
California 94509, 



ENBINESt MOTORSi 
MAGNETS 



RAISE Ghinchillis. Guaranteed income. 
CataK^ Sl-OQ. PeShon Chinchilla, Route 
Two, ftoanoke, Indiana 467S3. 



RAISE Rabbits for u$. S50O month home 
facts. 4R Page 0 lustrated book describing 
25 breeds. Housint, breeding, feedingn 
markets, marketing elc. 25 cents. 
American Rabbit Association. 36 Arba 
BuNding. Pittsburgh, Penn. 15217. 



AMA2IN9 PROriHJ $10,000 Yearly Rais- 
me Raubits for Wool and Breeding, Be- 
tafis 2Eb com. American Angora, Malta 12, 
Montana 59538. 



HAKE Big Money Raising Chinchillas, 
Cavies. Rabbits for us. Catalog 2St^ 
KeOEiey Brothers, New Freedom. Pa. 17349, 

$BCB-S100a MONTH Plart Raising Rab- 
bits For U3. Free Details. White's Rahbitryp 
Mt. Vernon, Ohio 43DS0. 



CHIWRIUA INCOME CUARANTEEO. 

BuFt^ttln SLDO, Chinchilla. 
llPMp Port Richey, Ffa. 33S6S. 



RETS^BlRDEr GATS, 
HAMSTEREi ETC. 



PETS, Reptiles, raccoons, skunks, 
squirrels. Catalogue 25C^ Trails End Zoo. 
St. Stephens, S.C. 29479. 



SIfV Dfrect — Savet Mammals, Birds, 
Reptiles. Wfidfife Book$. Catalog 25C. 
Exotic Animal importers. Inc.. Box 1B75, 
Miamip Florida 331 3S. 



AQUARfUH Plants. Supfies. (Refund- 
able) for Catalog, SfanBoof. 232-PM, 
SoulbamptOfi, Pa 1B966- 



NGMES, LIVESTOCK 



-'HdW TO TRAIN HORSES'WREE Book 
fefis how to break, train, make monesc 
wtib horses. Beery School 1108. Pleasant 
Hill, Ohio 46359. 



CAMRING EQUIPMENT AND 

tents 



FREE 112-Page Catalog! Backpacking, 
Carnping. Boating Supplies. Clothing. 
Wildwood Tents, Laacke a Joys, 1439 N. 
Water. Milwaukee, Wisconsin 532D2. 

FOLQING Charcoal or wood grill 
UVi eooking area. Satisfaction guaranteed. 
Send $9.95 tO: Le^ Enterprises. 1^^ 
Tusculum 3lyd. Greensvlllep Tenn. 37743- 



GAMPING 



CAMP a DK— Unfolds into kitchen. Only 
16x15x27. Provides 14 su. ft table area. 
Holds stove, lantern, utensils. Plans $2.00. 
Amelia Enterprises. Box 734, Chatsworth. 
Cglifornia 91311. 



ELECTRICAL SUPPLIES 



METERS— Surplus, now, used, panel and 
portable. Send for list Hsnchett. Box 
5577, Riverside. Calif. 92S07; 



190 POPULAR MECHANICS 



REPAIR Your own electric motors new 
book copyrighted, $4.95. Money Back 
Guarantee. Gift House ^ Depi PM, Blacks- 
bjirg, S.C. 297Q2. 

W1N0IN9 Data. 275 motors. $I 25- Dsta 
Company. 512 Kensington, Kansas City. 
Mo. 64124. 

ELECTRIC MOTBR SUPPUES! Rewinding 
data! Catalog! Mcdequio. Box 7266. Kansas 
City, Mo. 64113. 



MACHINERY, TOOLS AND 
SUPPLIES 



HEW? HONEY SAVING CATALOG. CCTV, 

Alarms, ExtinguisberSp Ei^erything In Safaty 
Equipment. 25^ refundable. Fire Safety 
Equipment. 232A Windsor Parkway. 
Hempstead, N-Y. 11550, 



CEILING FANS. Completely assembled. 
Install yourseJf, Lowest prices. Guaranteed. 
Delaware Electric, 111 South Delaware, 
Yardley^ Penna, 19067. 



MICROMETERS— indicators. steei^Alu- 
minum — Brass. Maxi mat. Uni mat Lathes. 
Complete mailing — ^50C, CampbelJ. 1424 
Barclay, Springfield. Ohio 45505. 

SMALL Foundry furnaces. Supplies. Free 
literature. Pyramid Products. 3736 South 
7th Avenue. Phoenix. Arizona 85041. 

WINCHES And K0IST5, Choice of 12 
volt Or 110, Reversible^ compact, fast. Vi 
ton to 1 ton capacity, from $49,95. 25^ 
brings 16 page full color catalog. Re- 
fundable. Superwinch. 1fic,t D9pt. PM. 
Pomfret. Connecticut 06258. 

MAXfMAT, unimat Sale. Amazingly low 
prices^ Oeco-M. 562 Howard Avenue, 
Statert Island. N.Y. 10301, 

PORTABLE Sandblaster S2L0D (alr-com- 
pressof required). Free brochure, inka, 
Box 66573-A, Houston, Texas 77006. 

MAX1 MAT/ UNIMAT Save at our low 
prices. Pioneer Electric, Box 7X, 
Brentwood, New York 11717^ 



END Mills, Lathe Mililng Attachments: 
Information. Potter, Box 73, Cedar Rapids, 
Iowa 524D6. 



BEARtHGS, OiMmpregnated, discount 
price information write; RoM, Box 52, 
Warrington, Pa. 18976, 



SCREWS, Washers, Bolts, Nuts Assort^ 
ments. Plumbing, Toois. Drills, 25C For 
Catalog. Nutty Co.. Box 1576 3MSP, 
Fairfield, Conn. Q643Q. 



METAL Cutting Uthe $62,50. Mining 
Drilling Attachment 527.50. Tool, Material 
Bargains. Complete Listings 50C. Refund- 
able, Tail Mfg., 15048 Proctor. Industry, 
Calif. 91746, 



WELDING, SOLDERING, 
RLATINO 



WELDGUN Arc-Spot Welder fACDC} Pat- 
ented. Drawings, P&rts List — $3.00, 
SpeediKne. B458, Woodriver. 111. 62095. 



MORRIS Welders— 110/220, 170, Am- 
peres. $59.50. 1070 Inner, Schenectady, 
New York 12303 



PLATING Manual! New! Complete! Cop- 
per, Nickel, Chrome! $3.00, Gdaranteed! 
Drew, Box 6^0, Bourbonnals. iilinnis 
60914. 



WELDOR 'B TEST GlTIDE S4.0O, Guaran^ 
teed. Free InfonnatiDn^ Everfti Smith, 
Box 1688, Inverness, Florida 32660, 



WELDER. Variable amps for motors, etc. 
Cds^ penny s. Plans $1.00. Lacey, Box 2L 
Vorba Linda. Cal. 92686, 

PLATIttt Equipment Portable Platers, 
Supplies, and “Know-How", Build your 
own tanks for nickoi, chrome, etc. Easy- 
to- install PVO liners. Rectifier components 
—all si2fs^ Schematics, parts lists, for- 
mulas. operating Instructions for an plat- 
ing. $10,00 post-paid. Guaranteed to save 
you 25%-75% or immediate refund- Some 
good used units for sale. Platers Service 
Company. 1511-A Esp^ranza, Los Angeles. 
California 90023. 



GOVERNMENT SURPLUS 



RRVEflNMENT Surplus. Complete Sales 
Directory $LOO. Surplus Publications Box 
26062-M, Los Angeles. California 90Q2B, 

HEPS!!! Pickups!!! 100,DOD items direct 
FROM ERVERNHEHT. How? Where? YDDR 
AREA, Latest information; $2,00. MONEY- 
BACK GUARANTEE. Dependable. Manual 
#115, Box 113. Vista, California 92083. 



GOVERNMENT GALES. How and Where to 
Buy SURPLUS. NATtONWlEE Locations. Post 
Card Brings particulArs. AUCTIONEEItS, 
1598 North LexinltOrts $t- Paul. Minnesota 
55L13. 



ND CATCRES. Buy any surplus direct 
from U.S, gov't AH Information $2.00. 
Sridgowprth. P.O. Box 2292-Ci Vancouver, 
Washington 9866 1. 



GOVERNMENT Surplus. How and Where 
to buy in Your Area. Send $1,00. Surplus 
information. Headquarters Bldg.. Box 
30177-PM, Washington. D.C. 20014. 



1972 SURPLUS Army, Navy Store. 52 
Page illustrated cataloi, Send 50t^ 
Ruvel, 3037 North Cisrt. Oept, B J, 
Chicago, Illinois &0614. 



lEEPS $52.40. Airplanes $75.01, T^pe* 
writers $6.70. Boats 17.50. Direct from 
Covernmenl. Directory and Surplus Cata- 
log $1-00 (Refundable!. Midwest Surplus. 
Box 4Q1-PM. Dayton, Ohio 46401. 



JEEPS? BAREAlNSt How, Wtiert to Buy 
Wide Variety of Surplus Bargains from 
Government, Rush $2.00 Now for Manual 
#G2. Surplus, 1811 Vintner, Pleasanton, 
California. 94566. 



GOVERNMENT Surplus Official Guide 
How And Where Tn Buy Government Sur- 
plus Dni^ $LOO. Enterprises, 3263 Lucerne 
Ave.. Lake Worth. Florida 33460. 



JEEPS Typically From $53.90 , , . Trucks 
From $73.40 . . . Airplanes. Tyepwriters, 
floats. Clothing, Camplngi Sporting, Pho- 
tographic, Electronics Equipment. Wide 
Variety. Condition. 100.000 Bid Bargains 
Direct From Government Nationwide. Com^ 
plete Sales Directory and Surplus Cate- 

f ories CaleloB $1.00 {Deductible First 
lO.DO Order From Our Separate included 
Catalog}. Surplus Service, Bex 820- A, 
Holland, Michigan 49423. 



1DOO KNIVES, AFi Kinds!!!! Goverrrment 
Surplus, clothing, tents . . . Iliustrated 
catalog . . . Send five 8d stamps . . . 
B WJ.. Box 692-49 h Newark, Ohio 43055. 



JEEPS . . . Buses . . . Vans . . . Trucks 
. ^ . Automobiles from $52.5D. Airplanes, 
Boats, Typewriters. Direct From Govern^ 
ment. Directory and Surplus catalog $1.0Q 
(Refundable}, Southern Surplus, Dept. 
PM-3, Manchester^ Kentucky 40962. 

JltPS From— $52.50; Typewriters from 
— $4,15; Cars from-^31.60. walkle-taik- 
ks, motcrcvcies, airplanes, beats, Tyoicai 
"'As Is'" bid bargains from Uncie Sam. 
Tremendous variety. Exciting free list. 
Write: Enterprises. Box 402X79, Jamaica, 
New York 11430. 



r/r\ ttfff 






















SHOULDER PATCHES^ olfectors 
OWit^M Apollo patches one dollar each 
Postpaid. S- Army and Air Corps patches 
10 assorted patches, price list and cata> 
loe $3.50. CstalOB only SOf. Speciaf 
Patches made to Driier. Mimmum 114 
patches. Catafof $1.00. Patches By 
Sprineer, Box 1771 PM, El Paso, Texas 
79949. 

ttUiLD Youf own reflector telescope. 
ESCO (5 bacfc. Oo It-yourself reflector tele- 
scope hits. Send for details, 3ee the 
moon and stars. A^lrror^ and lens kits. 
E$C0 Products, 171 Oak Ridge Road, Oak 
R[dgep H J. D743a. 

10M CATALOBS Listed and described. 
Sources for everything fmagineble. ^2.aOn 
MAST-R-LDRp Gox 24413. Oakland 
Califorrila 94a23, 

PICALS, CMBLCHIS, i*ATCMCS 

NASA Contract supplier offers authentic 
Apollp 4'^ diameter flight patches at S2.0Q 
each. Souvenir 3^ sije, 11,00 each. Apcilo 
7—16 set of fen in 4" size, $17-50. 3^^ 
sF^e set ^8.00. As supplier to the world's 
largest corporations, we offer custom em- 
broidered patches from 25 pieces to 25 
milhon. Lowest prices. Fastest deilvery. 
De^ign^An-ErTtblem Guide plus tree sample 
embfem: 50t- fl-B fmblem Corporation, 
Box 5S95, weaverviilep Horth Carolina 
28767, 



STAMP COLLKTING 



STAMPS FRDM «l COUNTRIES— flNLT 
loti Worth $5.00 at catalog prices. In- 
credible CO Meet ion of genuine postage 
stamps trtjfli 8S different tountrles-iro-m 
Afghanistan to Zambia , l^orth to 6outh 
Pole! Stamps nearly 100 years old. New 
Issues, Moon and Outer Space stamps, 
etc. Afi for only iOf, Also, other exciting 
stamps to examirie free. Buy any or none, 
return balance, cancel service anytime, 
plus Wonderful Free Catalog! H. E. HARRJSp 
Dept AS-llf Boston, Mass. Q2117. 

SEND Only 5d fCr Worldwide Col lectio n 
of over SO different Sineapore, Grenada, 
Chad, etc. Contains old and new Issues, 
sportsp animals, etc. you will also receive 
interesting lists and a certificate worth 
504 toward purchases. Goliath Co,, Dept 
TP-1, Bethlehem. New Hampshire 03574. 

SURPRISE Collection! Esrotic mint Brit- 
ish Colonials absolutely free with appro v- 
als. Vlkirti, Great Neeju 8 N.Y. 

REND Only 104 f^r nice collectLcn of 
U.S. stamps including ^'15.00/' Issue and 
scarce mint Bipex Souvenir Sheet. You 
will also receive the most wonderful 
catalog of stamp offers in America. 
Littleton Stamps, Dept. SSI, Littleton, 
New Hampshire 035S1. 

200 DIFFERENT 154 With Approvals, 
Polie, Sox 5215, Milwaukee, Wise. S3204. 

SDIDEM MANY Repeat b7deri, 

U,S- Super Missions mixtures, with many 
better issues. 3,000 $2.80. 6.000 |Sm 
Pound Each; Luxury Foreign many com^ 
memoratives $7,25, Beautiful England 
$5.25, Qulorful Worfd-wlde from 50 Coun- 
tries $5.00 2 Pounds $9.50. Cigar Box 
Fortign Treasure lots selective issues. 
$5 and $10. Exciting dream sample $L25. 
Rebetio Stamps. Box 13542-B, St. Louis, 
Mlssoufioam. 

TEN Differerrt Nude$j 204, Approvals, 
Stamp Farm, 2M45, Oxford, Wis. S39S2. 




WDWI 110 All Different Germany IOC. 
Commemorativesn Airmails, High Values, 
Big Catalog, bargain lists. Also, fine 
stamps from our approval service, which 
you rnay return without purchases and 
cancel service at any time, lamestown 
Stamp, Dept, M2PM, Jamestown, N.Y. 
14701. 

FRIEI Big Bargain Catalog — New Edi- 
tion listing thousands of bargains includ- 
ing y.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also, find 
stamps from our approval service which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp, oept, EB2PM, Jamestown, N.Y. 
14701. 

WHOLESALE Price S h Apprc^als, write. 
Merlo, 1527 Anderson Avenue, Fort Lee^ 
Nevr Jersey 07024, 

FREE World Collection. Over IQD stamps. 
Approvals, Global, Box 427, Livermore, 
CaL 94550. 

SODfl Forelan $3.00; 9000 $5.00; 5000 
USA, contains airs, presidentiais, reve- 
nues, 19th century, high values, commem. 
oratives, etc. $3.00; 300 pre-1940 LISA 
commemoratives $2.00: 700 $4.00. No ap- 
provals. Meyers. 5321 Fleming, Richmond, 
California 94304. 

200 BEAUTfFUL SHtTlSH ASIAN And 
WORLDWIDE Issues Sent To Approvaf Ap- 
plicants For 254. Trans-Global Stamp Co.. 
Depl. E, P.O. Bex B, Baltimore, Maryland 

21228 . 

APDLLD XI MponlandiingH Seven multi- 
colored giants frum Cuinaa, catalog value 
$3.41. Only IOC. Topkal approvals. 
LeBlanc, Box 110-Pl, Glen Cove, New York 
11542, 

ONE CENT STAMPS, Write for jumbo 
bocks of $iamps at 14 each, mounted In 
Scott order. BUUOT APPROVALS, 5815 Bay 
Pkwy, Brooklyn, N Y. 11204. 

SO DIFFERENT U.S. Commemoratives 
254 Approvals. We pav postage. Craig 
Stamps, Box IIB-N, BeElmoren New York 
imo. 

"AFRICA" 25 Beauties. 104. Approvals. 
Corli2, Box 28755 PM, Memphis, Tennessee 
38126. 

100 DIFFERENT United States Stamps, 
2S4, With U-S.. Foreign Approval^. 
ShetRon^ Box 54 7C. North Miami, Fla. 
33161. 

1I,S. MINT SpeciafsT Flag set. oompEgte 
$!.0D. 14, 24. 34 famous Americans ^1 
differentia $1.00. Free list. Brooks, 2601 
Avenue Bfooh^yn, N.Y. 11229. 

PENNY! Approvalsf Regardless cata- 
ioguel Kloster, 4164 52nd $t.i San Diego 
5, Calif. 92106. 

D.S, BARRAIN, 50 Different 1C4. with 
beautiful worldwide, approvals. Stamp 
Center, Ken neb un k, Ma in e 04043. 

FREE Surprise collection sent with ap- 
provals. Gould, 1784 Union, Sen Francisco 
94123. 

PENNY Stamps! lOOO Mounted In book 
at 1C each! Trust Stamp Companv, P.O. 
Box ICQ-P, Jamaica. New York flAS^. 

ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States i!^proval$, KAB, Box 70t Brooklyn, 
N.Y,. 11223. 

500 DIFFERENT Stamps. $1.00. Smith, 
508-A Brooks. College Station, Texas 
7784C. 

td.DDO DIFFERENT! AMAZfNG New plan 
builds your collection systematically^ 
country by country. Only 504 weekly, 
Ware, Monroe, Conn. D6463. 

21 D DIFFERENT U.S. Commemoratives 
Sl.OO. Stamps, 7607 Larchview, OaHas, 
Texas 75240. 

AMERICANS On foreign stamps, Presi- 
dsnts, Kennedy, Koostveit, Lincoln, U.S. 
Spacemen^ Princess Grace and others. 104 
with approvals. Rosaland Stamps, Dept. 
5 7, Spring Lake. Michigan 45456. 

FREE: First UN Stamps issued. Approv- 
als. Chapman, Box 487N. Galesburg, Mich. 
49D53. 



FAJI EAST ASSORTMENT— VfET MAM, 
JAFAN, KOREA,. Formosa and others only 
104 with world Wide approvals. CEirk 
Stamps^ Dept. 57V,^ Muskegon, Michigan 
49444, 

10D CANADA 2S4. Excellent value. Ap- 
provals^ Continental. Llmehousg, Ontario, 
Canjdj^ 

FREE Duplicate Exchange- 24 Approv- 
als. Belden, Bex 4175B, Dearborn. 
Michlian 

1D0 OlFfERENt aritUti Empire 10«. Ap< 

provals. Gibson, Box 34, Lansdewne, Ra. 
19050. 

iD DIFFERENT U.S. Stamps. Includes 
1943 flag $tamp of occupied nations- Only 
254. ^provals Included. Willett Co., Box 
338-M. Vorktown Heights, N.Y. 10596. 

DO TEARS Did, fifteen different United 
States, over fifty years old— 104 with ap- 
provals, Jaxon, Box 145 -P, Brooklyn, New 
York 11230. 

307 DIFFERENT Triangles, Sports, Topi- 
cals. etc. Worth near $8.00. Only 254. 
Bargain approvals^ Jayto Stamps, East 
Syracuse, New York 13057. 

NEW! Get scarce Vietnam, Tan uni a. 
Cook Islands Royal Visit, Monaco Royaf 
Wedding plue F+O.R., Stalin, Churchill me- 
morial issues, many more. Valuable col- 
lection of lOO different stamps from far- 
away places, strange beasts, famous peo- 
ple. rare paintings. Also stamp selections 
to examine. Buy any or none, return bal- 
ance Cancel service anytime. Rush 104 
handling. Garcelon Stamp Co., PM9K, 
Calais^ Maine 0461 9. 

60 DIFFERENT United Slates m Com- 
memoratives) 254. Seldenberg, Salem 169* 
Oregon 973Q8. 

QUALITY AND LOW PRICE. EXCELLENT 

For advanced or beginner. Mounted ap- 
provals 2C up, all countries In Scotffs 
Order. Preview Stamps. P.D+ Bnx 20667^ 
Sen DIegOp Cslifornla 92120. 

fl E AUTI Flf L TO P I CAL C OLLECTtON— I n- 

cludes Olympic sport stamps, w^ld ani- 
mals, bicolor triangles, colorful birds, 
outer space stamps, Poland kitten stamp 
and others. 104 with approvals, sunny 
Stamps, Dept. 5M, Fruitporl, Mich. 49415. 

SEMSATIGNAL Clearance Saie^ TD 
packets -.25. 20 packets-.SO, 40 packets^ 
|l.OO. NO Approvals. Norge, Wyckoff, N.J. 
574B1. 

NEW AFRICAN STAMP COLLECTION In- 
cluding Burundi, Guinee, Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 1D4 with approvals. 
Modern Stamps, Dept. 57B, Ferrysburg, 
Michlgarh 49409. 

LOORI Over 100 different strange and 
valuable stamps far just 104 with approv- 
als, plus big bargain lists. Continental, 
Box 9413, North Hcllywood, Calif. 91609. 

'MNVERTED Error'’ Dag Hammarskjold, 
104 with approvals. Belmont Stamps, 
Washington, 0. C. 20015. 

glHSATIONAL Free Offer; 20 Outftr 
Space Stamps. Selected Approvals. IjOuIs 
M orrison, 1027 Maryland, Cape May, New 
Jersey 0B204. 

IDO OLD United States between Iflfil 
and 1935. $1.00. Ed Roush, 423 

Shepard, Mansfield, Ohio 44907. 

WORLD Wide stamps 24 each1 Write for 
exceptional approvals. ?an PacifiCH Bax 
lassF, Studio City, Calih 91604. 

MILLfONS Of stamps 24 each. Write to- 
day for gigantic select Ion ^ CSC. Box 9364. 
Na. Hollywood, Calif. 9 1506. 

339 STAMPS Far only 1041 Airmails. Plc^ 
ta rials: stamps from strange countries 
catalogmg up to 254 each! Plus unusual 
stamps to examine. Buy any or none re- 
turn balance, cancel service anytime. 
Mystic Stamp €o., Camden 6D, New York 
13316. 
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tTAMP COLLECTING 



WAWTEa — H«w Issui Subscribers. Spe. 
cia^ty Israelp We$terrt ^urap^p Clreat B-rft- 
Mn, Advise your references, small advance 
over fACE VALUE, franklin, P.O. Bos 
4S7 B. Jamaica, New York 11434. 

PI4HEERS Df tbe Air Ase— first mm 
covers, Postal mjrklfiEs telf bistorfct tfala. 
Real coNectors's it&ros now. $1.00 each 
or 4 all differortt flights for ^3.25. K,M. 
Walsh, Box 3064. Tudcatiae 10707. 

COLLECT IBM Free^ RFctofials-Commein- 
oratives. Approvals, itoss. Box ^4-FM, 
Yonkers. Hew York 10702. 



5$ 0. $. C0MIMEAN0RAT1VES 
provals^ Canibridee, Box 2311, Heatii, 
Ohio 430S5. 



OLDER U.5. STAMPS, COVERS ^ On ap^ 
proval to adults only. Surprisinglv good. 
Engle, BOX 208P, Lowell, Michigan 49331. 

n. 2t APPROVALS. Other Bargains. 
Pam, Box 22092, Memphis, Tenn. 33122. 

"WHOLESALE^* US.— Foreign Pricelist 
and catalog Free! Everything Guaranteed. 
Schneider, Box 1240, Grand Rapids. 
Michigan 49501. 



300 DIFFERENT 30t Bargain lists. No 
approvals. Stamps, Box 27. Fremont, 
Michigan 49412. 



YDURS FREE! 4D RED CHINA Postage 
Stamps banned, to American collectors for 
a generation by U.S^ Gov't How at Iasi you 
can legally own them; and these stamps 
are so worth having that experienced and 
beginning collectors alike want therrv— ^sc 
act fast, because supplies are strictly 
limitecl! You also get 110 other stamps 
from Britain's Lost Empire plus illustrated 
Album to keep as a Bonus should you buy 
SI from our Approval Selection. Or return 
Album and 110 stamps with selection and 
buy urothing. Cancel service anytime. But 
Red China stamps grp yoors to keep! Send 
lOd for mailing while supplies last. 
Kenmore, Milford RC-20D, New Hampshire 
D3055. 



DUALITY Foreign Approvals! Flctoriils, 
Tap teals, etc! Old and new, 2C-3^ each. 
Write todayl Schmidt, Box B34-M 

Station A, Richmond, Calif. 9 4308, 

107 BRmSH Colonies. Terrific bargain. 
25C^ Approvals. Castip, Box 154*MS, 
Flushing. New Yark 11352. 



^^CDNDUEST Of Mars''. Yemen's Latest 
Collection. 1D( With Space Approvals. 
Potomac Stamps, Wash ineton^ P.C. 20015 . 

SD DIFFERENT Worldwide and List IOC. 
Rpyale, Box B027-F, Long Beach, Califamia 
90BDB. 



FREE, Mint Worldwide Packet. Approv- 
als. Hildebrand, Box 5D45, Redwood City„ 
California 94063. 



40D MIXED y.S. 20C Approvals. Wright, 
Box 7S3 -Mh Hagerstown, Maryland 2174Q. 

FREEf Qatar, Rwanda^ Selangpr^ Others. 
Approvals. Keating, 252D Boulevard, 
Tersey City, New Jersev 07304. 



20D DIFFERENT Large pictorials $1.0Q. 
Worldwide approvals. Quynn’s, Scoilartd, 
Penna. 17254. 



ASIAtSO Ex all c Beauties IOC! Bargain 
Approval Selection Accempaniest Arnim 
Belke. 1824 GsteSn Brooklyn. New York 
11227. 



IDO DIFFEHmi Large US CommemofS' 
fives. Regylar I5.0D value^ only ^2,Q0. 
Quality Topical, 3331 Clearview, Columbus, 
Ohio 43221. 



RWANDANS Latest Blcolored Animals 
—Buffalos, Zebra, Rhinaceros— Free! 
Approvals plus 101 Bonus Sets. WllMam 
Deems, 226 Race* Rgvenswodd, West 
Virginia 26164. 

UNITE D NATrONS MINT. Set A^SOt. 
Set B — 12.50 — Recent Issues. Leiman, 
1445-44 Street, Brooklyn, New York 11219. 



192 POPULAR MECHANICS 



ITALY— 50 Different IOC. Approvals. 
Hljop, Box SQ5, Norfistown, Pa. 19404, 

NEW Issues — Free Weekly Illustrated 
list Brooks, 2601N Avenue "U," Brooklyn, 
NY. 11229. 



COINS, TGKINS, CURIICNCY 



SEND Only 5C for valuebie booklet 
^^How To CoNect Colns^^ which Is loaded 
with expert advice. You will also receive 
5 different foreign coins and your copy 
al the most unusual and interesting col- 
lectors catalog available anywhere. 
Littleton Coins, Dept VB 1, Littleton, New 
Hampshire 03561, 

LlDERnHEAD Quarter, Libartvhead 
Dime, Llbertyhead Nickel, Indtanheaa Cent 
(Quality CainsL plus illustrated list, all for 
i2.00. Eagle Com, Box 25231* Richmond, 
Va, 232D0. 



COIN Approval Service. Wholesele 
Prices, Write. Merto, 1527 Anderson Ave, 
Fort Lee, N&w Jersey 07024. 

WORLD’S Greatest Coin Collectors Mag- 
azine, 1913 LIherty head nickei brings 
$50, BOO. DO, huge buy and sell section, 
sample copy ipt. Also genuine wooden 
nickel. lOp. Lawrence, Anamosa, Iowa 
52205. 



3 different Silver Dimes, only 50^ 
6teven$, aox &4bF* North Miamf, Fla. 
33161. 



SILVER DOLURS Uncirculated* ISSO^l 
^1663-84 65 $4.50 Ea. Catalogue 50^^ 
Shultz, Salt Lake City, Utah 64110, 

COMPLETE U,5. Coin list 25t^ Lincoln 
Stgrter Sets 50 Different $L75, lOO 
Different $3.50, Schultheis* Box 215IM. 
New Hyde Park, N.Y. 11040, 



PRICE Lists of Thousands of Stamps 
and Coins. Send 25d Refundable with 
purchase. No Approvals, Bryson, 612M 
White. TolfldoH Ohio 43SQ5. 



40 MJXED, indianhead And Lincoln Cents 
1390's To 193as $2.00. Paviey, Box 516* 
Cupertino, California 95014. 



15 COINS From 15 countries. $1.00. 
Robert Catts. 25D Mamaronech Ave., 
White Plains. New York 10605. 



197t^S PROOF Kennedy Half, $4.50. 
Catalog 25C, Villap Coin Shop, Dept. p. 
Plaistow. NH Q3665. 



LINCOLNS 19DS4953 Every year Includ* 
in£ 1909VDB, 1922 D. 5D different {Regu- 
larly $12.60.} SPECIAL $6.95. HARRIS, Box 
2037P., Santa Cruz^, California 95060. 



CLEARANCE Ten Silver Dollars $15.00. 
Lee LTD.. 331 W. Pender Street, 
Vancouver, Canada. 



19T1 PROOF Set $7.B9; Uncirculated 
Year Set $3.69. 1973 Redbook $2.49, 
Buy/Sell $1.49, Bargain lists 16C. Bebee’s^ 
Incorp., Omaha, Nebraska E6I1I. 



LINCOLN CENT CQiLECTlOH 62 Different 
a909vdb— 1946). irKludlng 1309vdb. 
1943pds, album. 15.95. Five sets $27.50. 
Rodney Tuttle, 3946 58th Street, San 
Diego, California, 92115 p 



COLLECT COINS For Profit! How to Start, 
Where to seiL Get aur List of Valuable 
CoinSr Send $1^00. Service Line, 463 
Kissel Avenue^ Staten island, New York 
10310. 



GDLD corns Of the World. Beautiful 
Low Prices. Plus thousands of United 
States Coins. Free price list Please send 
long* airmaU envelope, Salt addressed, 
stamped. Silver Center, Box 2217l'M, 
San Francisco. California 94122. 



1949-S LIHCDIN IDt. FREE Bargain List 
Ron Farloyn Metampra, 111+ 61546. 



ANTIQtlES, RELICS, INDlAti 

GOODS Al cumos 



APACHE Arrowhead Collection 9, S2.00. 
25 for $5. DO. Epanoo, PM 1239, Apache 
Junction* Arizona B522Q. 

INDIAN Robe list. Arrowheads $4.00. 
cIoZh Folsom. $5.00 each. C. Secrist* 
Qeerfield, Missouri 64741. 



U$T Indian relics. 10 Arrowheads $3.00. 
Hyde's* Box -Z3D4> Sgnta fe, Hew Mexico 



8750L 



$£LLINC 20,D0O Indian relics. Arrow- 
headSn spearheads, tomahawks, ceremo- 
nials, etc- List IOC. Lear's, Qlenwood, 
Arj^ansas 71943- 

EViRYflODT LIKES PIXIE CUN W0RH;$, 

TONS Of antique gun parts and supplies. 
All reproduction muzzle loading guns. 
Send $2.00 for enlarged Illustrated cata» 
log No. 12t Dixie Gun Works, Union City 
12, Tennessee. 

MODEL5-MCAK, £H1^ 
TWAIMft^ PLAHES ETC , 

SHIP Models Kits, fittings, plans, books, 
tools, engines, motors. Big fliust rated cat- 
alog 50C. Mass, residents add 3% tax. 
James Bliss 6 CD,. Dept. SM, Route 12S. 
Dedham, Mass. 02026. 

SWfP And yacht model fittIngS] Pine cojv 
Structian hull kits; blueprints. Send 
for illustrated catalog, a. J. Fisher, inc., 
1002 Etowah Avenue, Royal Oak. Michigan 
4B067, 

~M0DEL Airplanes— Big 220 Page Cata- 
hJg^l-OO. SIg Company, Montezuma^ Ipwa 

^ SKIP Models Catalog 25d. Scientific* 
(dt., 340 Snyder, BerkoEey Heights, H. J. 
07922. 

LIVE Steam powered backyard railroads! 
Ail sizes. Complete "bolt together kits." 
and rough castings. Excellent drawings. 
IQO page eataiag $1.00. Little Engines, 
LDmilir California 9D717. 

RDCKETA: Real flying models — flights 
up to 2500 ft. New Illustrated catalog 
25bj Single and multistage kits, cones, 
engines, launchers, trackers, rocket aerial 
cameras, technical information. Fast serv- 
ice. Estes Industries, Dept, 2-Hi Penrose, 
Coiorado B1240. 

MODEL Airpianes— DISCOUNTS^ Big Cat- 
aJog 50C. Refundable. Dave, Box 543, 
goguel, California 95073. 

ROCKET Kits, engines, launchers, ac- 
cessories. Send 25 1 for packet of Inm- 
ons. decals, literature. Fast service. 
ASTRONAUTICS, Box 77£, Mineral Point, 
Wisconsin 53565. 



GAIWISt toys, l^unLES. 
NOVELTIES 



WDRLD^$ Largest crossword puzzlel 
Over 4,000 words! Over 2' square! Only 
$3-96. Sincere ly Yours, Box 532, 
Bronxvllle, New Vorlf 10708. 

~s¥lI 0 WALNUT -T" PUmE. Terrific far 
executive desk tops, $2.00. Gift-Craft, Box 
532. Lake Ronkonbma, N,Y. 11779. 

HOVELTTE Catalog, Send 8 cent slimp. 
Tam Enterprises. Box 66278, Los Angeles^ 
Cabfornia 90066. 



MAGIC TRICKS. JGKES 
VENTRILOQUISM 



* 



HOURlNrs Greatest Magic!! You can do 
them aJin Giant Illustrated Catalog 25C 
with Free Trickfl Vick Lawston, Box 2026P, 
Pompano Beach, Florida 330B1, 



NEW 1972 Large Catalog. Be popular' 
Amaze! Have fun! Send 20^ Latest Magic 
f?f . parlor, stage, Jeffries 

Magidand, Dept- ll* Dallas, Texas 75201. 

FREE! World's Leading Catalan 2000 
Novelties, Jokes. Trlcks^ Scientific Gad' 
eets^ Hobbles. Johnson-Sinlth. C-lO. Ml. 
Clemens, Michigan 48043- 



VENTRILOQUISMr Learn at hame! Guar^ 
anteed! Write! Information Free! Dummy 
Catalog 25&. Maher^ Bax 9037P« Denver^ 
Colorado 60209. 



HOUPINrS Original Magic Shap. Estab- 
lished 1656. Send 25 cen« for Illustrated 
Catalog containing 5DG0 Tricks^ Mindread- 
Ing, Puzzles, and lakes. flosso-Harnmann. 
304 West 34th St., Hew York IDOQl, 

















IMAGIC TRICKS, JOKES, 
VINTRILOQUISM 

^ f fsf iiirr,r ffum pttjn j 

MAG|(^, H0VELT|ES< Cat^tQf 

15t. Masic, 3746 Wp&t G3r£t Street 
Chitaao, IlHnOjS 

CO MPL ETE Lir 1 1 fu strated cala rofl7 ~ U 
;»aees. 25Cr Manihaitan Maeic, 8^x 334-M. 
N Y,C. lOOIl. 

OE k Magician^ two booKlets exptatnini^ 
£iKty-eJcht tricks pFus large professioriiai 
stales. SI. DO. Magic Inc., 5Q8Z UncOln, 
CtiicagOn l iliftQis BD5Z5. 

WORID'S nnest prolei&ional magic 
tricks. Joker's Novellies. Giant illustrated 
catalog iDt. Top Hat, Evanston, IlliriOis. 

FARULDUS MAGICS New 1972 catalogue 
2sc^ Our specialty orders snipped same 
day no suDstitotes. Fabulous Magic, 331^ 
East Charleston, Las Vegas, Nevada 39<104. 

MAGIC MAGAII HE— Monthly since 1936. 
44 p^ges. All phases. 3 month trial $1.00. 
Genii. P.O. Bok 3G0SS, Los Angeles. Calif. 
^030. 

LEAHH VEHTfllLOGUISMI Dummies. Pup- 
ixtts. Marionetts. Catalog 15C^ 1?^ Ri^iys 
Ventriloouism School, 3746 West 63rd 
Street. Chicago, Iliinois 6QG29. 

ROOKS, CATALOGS, 
NEWSPAPERS 

BIG FREE CATAI¥gUES Qn HEALTH, 
REFERENCE, CUtSSICS and SELF IMPROVE- 
MENT BOOKS. Boy 736. Norwalk. Cal. 
90650. 

PAPERBACKS SOTd Or Swapped. Catalog 
IOC. Mailway, 1224 Ninth Avenue, 
San Francisco, Caljf- 94122, 

VhS. Marines "Hand To Hand Combat'' 
manual 11-50. Catalog of manuals 25C^ 
Hillcrest Fublicalions PM-8, McDonald, 
Ohio 44437 

FREE BOOK. Prophet Elijah Coming Be- 
fore Christ. Megiddo Mission. Dept. 63. 
4Sl Ttiurston Road- fioch ester, N, Y, 
14619. 

NATIONAL Ceoeraphic Magazines. 1363- 
1971, any issue. BuKhaum. Bex 465-RM, 
Wiliningtpn, Delaware 19B99- 

FREE CATALOGS!! Directory Lists Hun- 
dreds. SI 00. CATALOGS. Box 24PM. Staten 
Island. New York 10304. 

FREE AMAZING CATALOG. Gifts And 
Novelties. Fred Wise Company, 1381 South 
Hermosa Aye., Banning, Calif. 92220- 

INTER NATION At Bockfinding. You Name 
ft. We Find It. Search Service, Squaw 
Rock, Danielson, conn. 06239. 

FREE List. Books, all Types, low cost, 
Paco Enterprises, 3415 West S2nd. Street, 
Cleveland, O hio 44102. 

SENSATJOHAl Finds! Bargain fiction. 
how4o, educational books. Free lists! 
licyd, 195 Wilkins, Rochester^ N.V. 14621, 

NtGHER INCOME SECURITY And PDWER 
—256 Page Book— THINKING BIG Reveals 
Secrets *'That Make Men Rich". SEND 

1 2.80. B 1 AN SALES CG., 30P S. MAIN, 
IBRTON. ILL. GT05P. 

HOW TO GET Success, Wealth, Happi^ 
ness. Hearth. Hew to nolve Personal Prob- 
lems, FREE list low cost books. Qllve. 
1739 Laseoda, south Pasadena, California 
91030. 

USED BOOKS FREE LIST SPECIFY INTER- 
ESTS, ROBERT SHIJHI, BANTAM, CONN, 
06750. 

MORTGAGE GUtBE— FKA And ConventiOhat 
loan interest tables 6% through 10% — 
Monthly payments including interest nec^ 
essary to amortize mans. $2.95. Company 
Store, 21 D1 N.£. Flanders, PortFand, 
Oregon 97232. 

IMPROVE Your PersonaFity? IIO Page 
Book— ^'Dynamic Thinking" Shows How. 
Send $1.08. Bis-SelFs. 1100 EGth Kansas 
City, Missouri G410G. 

BOOKS! Low Cost! Exciting! Unusuai! 
List Free, Sandee Specialty, Box 1656, 
Klamath Falls, Oregon 97601. 



i LEARN Why and how and a few impor- 
tant don'ts of massage. New illustrated 
bocklet Sl.oo. Wefabco #3H. 846 East 4fh 
SU Ontario, Calif. 91764. 

RLAYSt SONCS^ MANUSCRIPTS 

POEMS And lyrics of religious, rever- 
j enl, inspired nature wanted for immedi- 
etc recording. We are only interested iri 
songs of hone. God's love, the comfort o1 
Kis wards and wrsdom. Cathedral 
Recording. P.O. Box 78 PM, North 
Weymouth; Mass. 02 191. 

P8EW$ Accepted For Hew Songs Re^ 
corded Without Charge. Songs /Poe ms Ex- 
amined Free- Tin Pan Alley. Box 11647, 
Sarasota, Florida 33578. 

GOOD Songs wanted for early release 
On established label. Rcyalty contracts 
secured. Mountain Records. P-0, Box 
19337. Denver, Colorado 88719+ 

BUSINESS SERVICES 

PROFITS FROM CLASSIFIER ADVERTIS- 
ING! Booklet shows you how to start your 
own business with ClassiFed Advertising. 
Only $1.00 i Refundable with hrst order.) 
C, A. MARTIN, P0P8UR MECHANICS. 
DEPT. PMP, 224 WEST 57 STREET, 
NEW YORK, NX 18019+ 

I3USINE5S O^F€lRTUNlTlE& 

ImpOrt-ekpdrt Opportunity, profitable 
world -wide, mail order business from 
home, without capital or travel abroad. 
We ship plan for no risk exa mi nation. 
Experience unnecessary, free details. 
Mellinger. Dept. F2788, Woodland Hills. 
California 91364. 

BECOME Tax cunsuEtant Qur students 
earn SI ,00043. DOQ every fax season pte- 
paring returns evenings. State approved. 
Natirsnal Tax SchooL Monsey 2BP. 
New York 109S2. 

EARN Money raising fishworms for us! 
Write: Oakfiaven-38, Cedar Hill, Texas 
75104. 

WIINEY Available Now! Both Business. 
Personal Uses . ., . $580 to Millions. Fi- 
nance Anything ... Get Rich Techniques 
. . Thousands Sources. Free Oetails- 
AIDS, Box 725-A, Holland, Michigan 49423 . 

FURNITURE ReRnish$r$, Furniture Spray- 
ers! If your work, or your hobhy^ or your 
interests are refinishing furniture, you 
can earn $180.08 or more m two hours 
per eveoiog,. three or four evenings per 
week. I am doing it now. Proven and 
Tested, no ir^vesiment. Details SI. DO. 
Louis BOlnik^ 373 W. Susquehanna St.. 
Allentown, Pa. 1B103. 

FREE Millionaire Book. Get hundreds Of 
successful, little one man businesses. 
Work home. S8I-7, Kerrvihe, Texas 78828. 

IMPORTS! Your open dour to F0RT8HE. 
Exciting Informative Directory SLDD. 
Hurry! Olympic Products. 152 West 42 
Street, Dept 536. New York, N.Y. 1003$. 

311 FACTp Easy ways lo make money? 
Free! Rush name, address, zip. Perry, 
f3263 F Venture Rlvd.n Studio City, Gal if. 
91604. 

MAKE $1,000 A MONTH OR MORE IN 
MAIL ORDER Using my plan. Details tree. 
Beacon House. 1406B Beacon Street. 
CincinnatU Ohio 45230^ 

EARN Thousands at home. How to sell 
books by mail. Free details. Wisdom 
House, Box 11Q6F, Urga, Florida 33540, 

FORTUNES In HERBALISM! 310,000-!- 
Possibie in small yard, learn complete 
business know-how, $1.98, Herbalism 
insUtute^B, 1339 Remuda, G^et^dara, 
California 91748, 

UNIQUE Financial Club, Private. Returns 
$88.00 Profit For Every Dollar Invested. 
Copyrighted Program. Newsletter. Instruc- 
tions^ Enrollment Form— $2.00. Price 
Distributors, 1623 Sherwood. Anderson. 
Irtiliana 46812, 

HOME GUSINEGG — ^Exciting Opportunity 
I Details Free, Continental Associates, P.O. 

I Bex J3G2. Lake Katrine, N.Y. 12449. 



big profits tours From Commission 
MsMtngs, Everything Furnished. Learn 
how! Write: Sister, 2178 Peari Redondo 
Beach. Cal, 90277. 

$380 Up part time, house, computer- 
ized Bookkeeping, We teach, age no har- 
rier. Experience unnecessary. Cilektronik. 
56W Paramount Blvd. Department 1832. 
Long Beach, Cal. 98805. 

OPPORTUNITY Knocks Only Once— Invite 
lt!lf Free Information For Stamp, TBOR. 
Box 1692-D* E.D.R. Station. New York 
10022. 

$128.80 IH Sales from $12-80 material. 
New, Different, everything furnished. De- 
tails 25d. Newton, Bax 88036, Detroit, 
Michigan 4B20S. 

MAIL CalalDgs Your Name on them. 
Indian Items Dropshipped. Kit 18 Catalogs 
$].00, Cherokee Joe, Rte. 1-B, Dawsunvitle. 
Ga. 38534. 

linO.OO WEEKLY Possible! Home Busi- 
ness. Free information. Amrase, Box 
S28Z-C, Richmond, Va. 23226. 

BECOME '^Mortgage Broker.''' Lucra- 
tive! Capital Sources, Box 99- A, Uleta. 
Florida 33164. 

SELL Guatemalan typical items.— Ask 
airmail free catalog.-— Map ii on. Box 268, 
—Guatemala, Cent ral America. 

50% return On Safe Investment. Fr- 
nanctal Insiders Make Millions. Success 
Clinic„ P. 0. Box 334P, Quincy, Mass. 02169 . 

EARN I20D.08 A day, Easy, I have^ For 
Details Send $4.80^ Phil, Box 369, Hales 
Corners, Wjsc. 53130. 

INSTALL Burglar Alarm Systems. Big 
profit home business. Beginners start 
spare lime, without mechanical experi- 
ence or costly equipment. Free starter 
plan. Nascc. Dept F278B, Woodland Hills, 
Cal if ami a 91^^ ^ 

BIG Proms In becoming a supplier to 
maior industry through electroplating 
small parts and metalUlng non-metal lies. 
Write fur free partkularsr Mason. Room 
M0-2-BK. 1512 Jarvis. Chicago, lEi. 60626 

RACING Editoir, 45 years racetrack ex- 
perience. reveals first time "My Four 
Winning Systems.'^ Kearney-FH. 30 East 
42nd, New York 10017. 

15, 008- WORD Encyclopedic manual about 
mailorder, plus custom answers bonus, 
only $3.00 Fre^ details. Dynamic Sounds, 
140^Cr ant, De nver, Cojofado 80203. 

1000% Profit Bronzing Baby Shoes. Free 
Literature. NBC. Bnx C-4-PM, Coral 
Springs. Florida 33065. 

NOW And where to get capital. $5008 4- 
pnssibFe in one day. Free details. James 
Peter. Box 57 1 -AM. Westwood. N.l. 07675^ 

FREE 1072 100-Page Catalog walling to 
bring you Big spa retime cash commis- 
sions- Belt Advertising Book Matches, 
Every business a prospect . . . complete 
selling instructions furnished. Steady, re- 
peal business. Dept. MX-872. Superior 
Match Company. 7538 Soulb Greenwood. 
Chicago. Illinois 6Q6L9. 

MAnOROER Millmnaire helps beginners 
make $500 weekly. Free report reveals 
secret plan! Executive (lAan^ 333 North 
Michigan, Chicago 68601. 

GUARANTEED BIG PROmS. Famous hair 
trimmer 140- Wrist watches under $5,00. 
send! gi.DO for information and sample. 
K.D. Enterprises. P.O. Box 1072-B. 
Bellflower. California 95786. 

MAHERS NeedEd! Big money! Send tOb 
for infprmaticm Andrew Sales, Bax 152, 
Blue Island, III. 60406. 

MAKE Magnetic signs, Machlneless 
method. Profits enormous. Write. 
RlB4gAPH. Bardstjown, Ky. 40004, 

MAKE A Years income in 8 weeks Camp- 
ing. Nd selling. Capital ar Land neces- 
sary. Write: Edru^s, Route 5, Box 5733, 
Gig Harbor. Washington 98335. 
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BUSIMBSS OBPOirrUMITICS 

/rout ftrtrtilijtff met) 

HOUTWOOE CEMCMTCRAFT: OfT«r$ Hl£h‘ 
ly F^rofltdibfe Heme Business. Ejepfrience 
unnecessary^ Unlimited Unique Pattery 
0«Sigjis Easily Arisde Wittiout Moufds. Sfrd- 
bnihs, founUins. Wishini-Wells, Water- 
fills. etc. Chemkil Doioring PQfrnulas. 
Harote ^zins. fUEE Illustrated Brachure. 
CONCiETt PiCtSp Athens Street. 

Altadena. California aiQQil, 

PtAHtt Tuning Learned Qtilchily At Home! 
Tremendous freld! Musical knowledge un^ 
necesufy^ G| approved, InformatEon free. 
Empire Schoolp Boy 327^ Miamu Florida 
33U5. 

WORLD'S Largest supply, Merchandise 
25% to 40% under wholesale. Bankrupts. 
Closeouts IOC on dollar, imports. Hong- 
Kong Clothes. Autcmohile discounts. Free 
details. international Buyers. Box 
loses MM. Portland, Oregon 37233. 

ADVCHTIStMD BUSINESS— YOU Own it. 
S350 First Week nr Money Bach+ Electric 
Necn Actinn Ad Clock, 229 W. IliinoiSp 
Chicago 6Q61Q. 

SILL Lifetime. Metal, Sacial Security 
Plates. Bit Profits! Sample and SaJes Kit 
Fret. Russell, Bos 2S6PM, Pulaski. 
TenneESte 3S478. 

CD PU III SH >Wil Sale Advertiser/' 
leading malilorider paper. CoPir and details 
25C: U.S.A. only. Vanroy Shirk, Lebanon. 
Pi- 17Q42. 

BBAFTSMEN! Operate own OBAFTINfi 
SERVICE! Full, Part Time: Experience un- 
necessary: Detaiis: Roberts Drafting, 1741 
Circle Road, Baltimore, Maryland 21204. 

FREE catalogs. Repair air conditlonini 
refrigeration. Tools, si^pplies. full Instruc- 
tions. Don II n, 2016 Canton, Cal I as, Texas 
JS2D1. 

I MADE MD.DdO.Dd Year by Mailorder! 
Helped others make morfey; start with 
HO.OO — Free Proof. Torrey, Box 31 8 -y. 
Tpsilanti, Michigan 4fl 197. 

VENPIHC Machine big catalog. Rake, 
523 A Spring Garden. Philadelphia. Pa. 
19123. 

MAIL Baby Catalogs I m printed with 
your address to New Mothers for SIg 
Profits! Details 25C^ Volz PM, TpsilantI, 
Michigan 4B197. 

MAKE Money from old tires. Operators 
clearing SSDO. weekly. Eauipment cosu 
S15O0- Get facts. 3^5 Patents, Inc., 
3752 H. Damen^ Chicago BPS IB, 

MAKE $46 Frorn square foot plywood: 
jigsaw or bandsaw necessary. Free details. 
WoDdar, Bridgewater, Mass. 02324. 

SUPERIOR Auction School. Nation^s top 
Auclioneers own and instruct. Box 12B1, 
Decatur, HI. 62525, 

$2QD.D0 SPARE Time earnings with your 
TaO resaw. wtit«: Workshop Five, 3800 
Harney, Vancouver Washington 9fl6SQ. 

$29.00 HUNDRED Addressing. Possible 
Year 'round. Complete instructions 25C tor 
registration, postage. Cove, Box 134B-B. 
Clearwater, Florida 33517. 

$70 TO S2O0 WEEKLT-Home, Spare 
Time Simplified Mai! Bookkeeping. Imme- 
diate IncoTne. Easy. Auditax, Box 34741A, 
Los Angeles. Calif. 90034. 

VENDING Machines. No selling. Routes 
earn amazing profits. Big catalogue Free, 
Parkway Corporation. 715PBM Enspr 
Street, Baltimore. Maryland 21202. 

$60.00 DAT. Manufacturing Concrete 
Posts. Blocks. Mold Equipment Catalog 
tl.OO refundabfe. Carlayng, Route One, 
Box 95, Rapid Cily, South Dakota 5?70l. 

HAIL Order CoBiction Agency can make 
yog $1000.00 montlily. Free Details. 
Continental. Box 2029-A, 0e$ Moines, 
Iowa 5031D. 

ADDREASIRS And Mailers Needed, De- 
tails IOC. Lindbloom. 3636 West Peterson, 
Chicago 60659. 
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SELL Books by maii. 400% profit. Royal, 
Box 450-K, Creveland, Ohio 44127, 

WATCHMAKING Makes every day a pay- 
day. Learn this cash business at home. 
Free details. Sweatey, YHA, Fox River 
Grove, Ulinois 60021. 

MAILORDER Book Publisher Wants Deal- 
Details 2St Irefunded). Jan Enter- 
prises, 76P, WiJd Rose, Wiscensin 54664 

HRMEW0RKER9. $100 00 Weekly Address- 
ing for firms. Begin Immediately. Details 
— send stamped, addressed envelope. 

Hamilton, 272-TMA.8| BreoXlyn 11235- 

EARN $40.00 DAILT. Manjfactjre Con- 
crete Bricl(5. very Small investment. Send 
Stamp. Free Detairs-Hilfnar, Rt, One, Box 
347-D, ValriCQ, Florfda, 33594. 

CLIP Short newspaper items. To %IBM 
each. Details free. Foster, 272-M-8, 
Pfooklyn H235. 

900% PROFIT For Men And Wcrniien with 
your own Magnetic Sign Shop! Big demand 
for 3-D magnetic signs on cars and trucks. 
Start in garage Kitchen or camper. Spare 
or full time. Financing availahTe. Write 
today for free details^ Nationwide PlasticSn 
Dept. 257, 4200 Pan a mint, Los Angeles, 
Calif. 90Q65. 

S20M.IHI MONTHLY POSSIBLE, Details, 
Write: Walker, 1510 Meridel, Tampa, Fla. 
33612. 

SELL Beautifully Colored Social Security 
RJatesi Big Profits! Free Samptes! Paul 
Wright 1075 Ring wood Avenue. Pompton 
Lakes. N. J. 07442. 

$200 .00 DAILY In your mailbox! Your 
Gppqrtunity to do what maiEurder experts 
d>o. Free details. Associates, Box 136A 
Holland, Michigan 49423. 

MEN-Womeo Make Big Profits At Home! 
In Plastics, part or full time! Unique 
process teachas you with eaulpmpnt we 
give you free to make hunored& of 9-D 
plastic products, candy and candle molds, 
plaques, signs. Skin and bubble package. 
Also resin casting. Write today for fret 
details. Nationwide Plastics, Dept. ARK, 
4140 Eagle Rock Blvd., Los Angeles, Calif. 
90065. 

MAILORDER Records help get Increased 
business! Complete 32 page Record Book 
shows your inquiries, orders, advertising, 
expense^ etc. Only $1.00. C. A. MARTIN. 
PBPVLArt MECHANICS, DEPT. PMR. 224 
WIST S7tH STRUT. NEW YORK, NEW 
YORK 10019. 

COMPLETE Mail Order Business For Sale. 
Free Details* A M Sales, 32-2B lOO Street. 
East Elmhurst, N.Y. 11369. 

RIG Profits!! Mail Baby Gift Catalans. 
Tremendous, Conttnubus Market! Complete 
Moneymaking Details; write; Carl Lass 
Cq., box 1416, Chicago, Illinois 60690. 

'^GUARANTIED $25,000 IsTTear mall 
order earnings. Free details. Gtenwood, 
47210 Indiana. SaFem. Oregon 97303-'* 

MEN^Women Needed Now to fill out 
income tax forms at home. We show you 
how. Simple, easy to iearn. $7GD per 
month earnings possible. Details mailed 
free. No salesmen. Hurry* Federated Tax 
Servioe. 2065 Montrose. Chicago 60618. 

$1CM Day-150% Profit. SelllfiE bv mall. 
No investment m inventory* Part time- 
full time. Unlimited potential. Complete 
details $LOO. National, Box 72127AG, 
Chicago, Illinois 60680. 

MEN—Women! Start money-making Plas- 
tic Laminating business at home In spare 
time. Material costing lU brings back 
$2.58. No canvassing or selling but mall 
orders bring in $20 a day. Write tor full 
particulars free. Rush name on postcard 
to; Warner^ Room LC-2-QK, 1512 Jarvis, 
Chicago, m. 6D626, 

TAKE Catalog orders. We drop-shio lODl 
best selling speciaFtv products, Guaran- 
teed lowest below wholesale prices. Fan- 
tastic spare-full time home business. Free 
book show you how. 6MC, 6061 SPH De 
Soto Avenue, Woodland Hills, California 
91364. 



BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials, 
kiistruction— everything, free home busi- 
ness detenSn Custom Case Supply Co., 
6075 CPK De Soto Avenudn Woodland Hills, 
California 91364. 

rvE Got the horseraces beat! Proved 
over four years, will repeal, strauss-FH, 
Brooklyn, New York 11219. 

110D% PROFIT, Bronzing or pearl Finish- 
ing Anything. Free Proof! Kiktavl, Box 
2127D, Inglewood, CatiT 90306. 

MAILDRDER Moneymakini Kit. Home 
Business. Valuable lists, concrete informa- 
tion, detailed steps. Capital unnecessary^ 
Free Details, Pictures^ Meadows. Box 
327-FMS, Boston 02199, 

REPAIR Hydraulic Jacks — Details Free. 
Write; Hydraulic Parts Supply, Box 295^ 
Port Isabel, Texas 7B57B- 

MAIL letters Featuring Real Merchan- 
dise! Get $12.00 orders every mall, $S.0Q 
profit. Eversrthing furnished'. Free details; 
write: Stayer Effierprises, 3704 Warwick, 
Peoria. Illinois 61614, 

SECURE TOUR FimiRE By Owning Your 
Own Vending Machine Business. First Bock 
—"HOW To DO It from Start To Finish^*, 
Proven Methods. Send $5.00— Robot Inns. 
Box 456, Agnew Station, Santa Clara, 
Galiforflia 95054. 

$t9,OIH}-|3D«aOO Year. Send $2,00 
BBOK "Raising Rabbits for Us''. Rabbit 
Ranchers of America, Box 265 -Kh Haysville, 
Kansas 67060. 

EARN S60-DD Daily manufacturing Con- 
crete Fence Posts. Practically no Invest* 
ment. Send stamped-addressed envelppe. 
American^ Cxcelsior Springs, Mo. 64024. 

receive mail Galore! Your name on 
our national mailing lists, 50<r. SuiHns, 
Box 1313^ Brunswick, Georgia 31520. 

FABULOUS SECOND INCOME. Deal In 
gold. New manual shows how. Information, 
write. Research, Box BD4, HammOTid, Ind, 
46325. 

166 FREE Wholesale Catalogs! Mailorder 
Dropshipper?. Your Bu&ine&s Imorint 
Automobile Discounts. Free "Digest." 
Vault InternatjanaL Box 72S4W, Lexington, 
Kentucky 49502, 

GUARANTEED INCOMEUr Home Mail- 
order Business can make you rich! Every- 
thing fumiehed— even national advertis- 
ing. Details $1 DD. Galaxy (2P8)p 15307 
Nevada Street, Woodbridge, Virginia 
22191. _ 

PROriTABlE BU61NESS-Mo!ding Rubber, 
Hobby Supplies. Details Chaney's, 

5415 L San Jose B!vd., Jacksonville, Fla. 
32207. 

MAKE Money 2 to 3 times your cost. 
¥2.00 Bring giant below wholesale cata- 
log, Refundable on first order. Blrkemark 
Co. 14362 Bushard, A140, Westminster 
calif. 92663. 

FREE BOllK "999 Successful, little- 
known Businesses." Work Home! 
Plymouth-APH> Brooklyn, NOW York 11218 . 

MAILORDEH! How to prepare your own 
catalog for pennies! Free catalog! Obie- 
APG, Brooklyn, New York 11219. 

FREE BOfIK "How To Fail or Succeed in 
Mailorder!" Plymouth, MMDH, Box 111. 
Brooklyn NX 11223. 

4OT.PD0 BARGAINS Below wholesale! 
Many free,. Liquidations . . . closeout$ . . . 
job lots . . . single samples. Free details. 
Bargalnhunters upportunitiesH Box 736 A, 
Ho N and, Michigan 49423. 

YOIIR Own Social Security Plate Bush 
ness — $24.56f ^Machine Included.} Free 
Details. Idea Products, Box 69S2BPH, los 
Angeles 99Q69. 

CALIFORNIA MAN8FACTURER NEEDS 

Men to assemble our product and be lo- 
cal agent, experience unnecessary. May 
start while presently employed. Five-fig- 
ure tncome for responsible applicant. 
S.K.R.M. Manufacturers, 2347 West 23B 
Street. Torrance, California 90501. 




BUSINESS OPPORTUNITIES 

frwrt prt^'r4im9 ptgt) 



lUlLMP£fl^rofitJb)e products, drop. 
$htpp6d, N* mefchafKijsf investment Ev- 
enftnlnf supplieil — cdtalaes, ads, maiyne 
lists. Sf'Guide. 1137V^ Qrenshanv, Dept. 
2^3, Ld$ Angefes 



ITS DAILY Worlinf onEy 5 minules a 
day. Guaranteed, Professional Method. 
Details Fre?. NeWorld, dox 144G, 
Lafayette, Indiana 4/901. 



STADTIMG And Suoceeding in maM order 
Details Free. Robert Coombs, 24 Sherwood 
Ave, Franhlln Square H.Y. 11010. 

HOW To malte money in mail order im- 
ports. Booklet MO 521 ILDO. Russell 
Enterprises, S33B Denny Drive, College 
Park, Georgia 30349. 



I40D.D0 MONTHLY Raising lient fish- 
worms. SoEfless method. Charlie Morgan, 
iushnell, Florida 33513. 



FHE£ Money Secrets, Get Plan For $500 
to 12 MHIion. Business capital, loans, 
cash, free details. Capital47> HerrvHle, 
Texas 7SD29. 



UP Your OWN OrganUation! A complete 
guide On how to start and finance 
your own business. Free brochure. 
Entrepreneur Press, Dept A-SB, Drawer 
2759, Santa Clara, Calif, 95^51. 

MAKE $1 .000.000-00 In 10 years. Free 
Information^ House of Hoke, Department 
101 PMt Sehrfng, Florida 33B70, 

MAILORDER! MAH Your Own IMPRINTED 
UABT CATALOGS To New MOTHERS. Sample 
CATALOG. Details 20C. RITS-MAR SALES. 
P.O. BOk T113, THOMA^VllLEp NORTH 
CAROLINA 2T3G0. 



FREE Catalog. IDOl Best Mall Order 
Specialties and Gifts. Buy Below WholE^ 
sale. Telesis, 71 Carter Lane, Winslow, 
Af*.^72959. 



SELL BOOKS!! Complete Malforder Plan. 
VikarFs, Box 1312PM2, Galt Lake City, 
Utah B4110> 



$35,000+ income Selling mailorder 
cosmeticst New, tantastically s.ucces$ful 
p^an! Only $3. GUAR Amt ED! Offer lim- 
ited! Order today! Exotka, Box 4294-G, 
NVC 10017. 



"MAtLDRDER Course! Home Study.'' 24 
Easy Lessons, $2.00. "BIM'' Lambert son, 
132 Tamiami Station, Dept. PMB2, Miami, 
Fl&rkla, 33144. 

MAILORDER. Sell Books. Details, Sourc- 
es S3. Guaranteed. Nats, Rtl Box fiOl, 
GoniaieSi ImFislana 70737. 

EXCLUSiVEp Territories available to be- 
tome an independent i^oiesiie distribu- 
tor of costume jewelry. For details write: 
Lady Stephanie Ltd., 22 Sagamore Way No.., 
Jericho, N.T. 11753. 



SECiETB! Mail Order Success. Inters 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘ Make Money By Mail." 
Olscloses free advertising, pfolitable 
prodiicts. Maiko, Dept. FC7DB. Woodland 
Hills, Calltomia 91364. 

FREE Collection Agency Details!! 
$1,000^00 Monthly Possible. MasteM, 
Drawer 77009, Atlanta, Georgia 3D309. 

PRIVATE POSTAL RBUTES New Delivery 
Service — Lifetime Opportunity. Dgtalls^ 
J obrine. Box 27, Great Neck, N.Y. 11023. 

NdWI Make money on the booming baby 
market Mail catalogs to new mothers 
with your name. Free Catalog! Vento, 
1734-O-fiOth Street, Brooklyn, New York 
112D4. 



EARN $1Q00.DD Monthly furnishing 
stamps to collectors by maiPOrder!!! Free 
details. International, E7G7MF South 

Atlanta. Tulsa 74136. 



HDW To Raise $100.00 To $1,000,000,001! 
Free Details. Drawer 77Q09-FM, Atian^, 
Georgia 30309. 

OPPORTUNtHES UNLIMITED! Spare^ime 
Service Field. Free Details. Trend 
Craftsmen. 4901 -PM ParHne, Midland. 
Michigan 43540 h 



MAKE Money at home! Fret Booklet 
telts how. iAlEMAILCD, Box 5699, 
Pittsburgh, Pa, 15209. 



HIGH PRESSURE SPRAY BUS^ESS, 
WASHING HQUSESk MOBILE HOMES, BARN 
PAIHTIHG, IHSEOTICIDI, ETC. EXCELUNT 
INCOME. PIONEER, 41G $. GLARE AVE^ 
HARRISON, MICHIGAN 4IB25. 



MY NEW Bu&tness can easily make you 
SI, 500 per month. Calathea Enterprises, 
923 Fruit Ave. N.W., Albuquerque, New 
Mexico B7 102. 



MAILORDER lEGINNERS; Avoid Costly 
Mistakes! Free Details! ieiuit, IIS^H 
Mooney, Olyphant, Penna. 16447. 

FREE DETAILS ERPORMMPORT, orofit- 
abk mair order business, work at home. 
Morgan-Weisei Company, 227 Hollis, Dept. 
P-62, Campbell, Cairtornia 95006. 

ROME WORKERS— Mailers Wanted! Free 
Information. Alien, 2418nA Lori, Santa 
Ana, California 92706. 

START Your owr> Direct Selling Busi- 
ness fast fdr only $10 following my plan. 
Others do all selnog. You fHI Mail orders 
from home. Parl-fuTt time. Free Report. 
Morgan. Oept. F2706. 6100 Variel, 

WPodland HMI$, Calif, 913B4. 



piSTiNCTiVE Quality Gift Business. LO- 
catians limited, rnformatinn free, catalog 
3SC. LPI. PM6, llSll ShariKrest. Houslon 
77072. 



FREE Sample. Sell Lifetime Social Se- 
curity Plates. Big Profits! Ultis, ID71B 
Francis^ 1PM, Los Angeles, Cilifofnla 
90034, 



MAKE MONEY Second Income Selling 
Your Photos Millions of Photos Color 
Slides Bought by Newspapers, Magazines. 
Booklet Includes DirecforV Where To Sell 
Your Pictures. Send SI, 00. Credent 
House. Dept 6A. 152 West 42 Street. Hew 
York, NX 10036. 



NEW Mothers Buy On Sight. Big Profitp 
Details, Sample^ 2St- Panmar, Box 115PM, 
Riverside^ Conn. 0&676. 



MAKE Your Products details free. 
McDaniel, 17666 Je$ Campau, Detroit, 12 
Michigan. 



W| NEED GINSENG GROWERS! $3,000- 
130,000 Annually! We Buy Your Crop. Send 
%Z for seed sample and information^ 
Glass's Ginseng Exchange, Box 33G. 
Rochdale Station, Jamaica^ NY 11434. 



HDW To Start RETAIL CLOTHING BUSI- 
NESS. $2.00 or write: Bruce's family 
Clothing. 697 E. Base Une, San Bernard! m, 
California. 92410. 



IKSTAKT MAILORDER BUSINESS! Every- 
thing supplied. Easy! 100% profits Start- 
ing kit $3.00 refundable. HARYI-HBIISE, 
PM^e02, iox 22463, Denver. 6C222. 



$2,DOD.DO WEEKLY Possible. Air Con- 
dition House Using Vacuum Cleaner $5 
Refundable. Miracle Science. 262, 
Banner, Kansas 6GBI2. 



$30,000 YEAR (Easy)! Operate Computer 
Tax service. Experience unnecessary, De- 
taits: Omar, Box 2702- A, Riverside, 

California 92500. 



LEARN MAIL ORDER BUSINESS Write for 
tree information. Horiion Enterprise, Dept, 
200, 2300 S. 9th Street, Arlrngtoo, Va. 
22204. 



GROW GINSENG For Profit. Write for 
free growing information & seed prices. 
Pulvermscher's Produce, Dept. C^. 
Ricbiand Center, Wi^onsin 53561. 



$1.00 LISTS You year sent to 1000 
Importers, /obbers. Mailers, our mailing 
year. Dixiemi, King, North Carolina 27021. 

$1(10.00 GAILY Selling magnetic signs! 
SPH. BOX IS. Murray ml New Jersey 
07974. 



OPERATE Telephone Answering $ervige 
in your home, fncf easing demand for this 
service! Manuscript explaining how to 
start $1,00.— K- E. HowelU Dept. PM-S6. 
1267 Vanderbilt, Ormpnd Beach. Florida 
32074. 



SPANETIME Mail-Order business. Make 
extra money. Experience not necessary, 
uteraturo free. Har^di-Way, 9PM Kuiken 
Court, Wayne, New Jersey, 07470, 

GiiiT YOUR jaam double tour pat- 

CNECKIII $260.00 to $600.00 Weekly (n 
Your Mailbox. Spare Time, Inexpensive 
Home Business. FREE MONEYMAKING 
PLAN! WHifI, 265 South Robertsoon, 
Beverly Hills, California 9D2I1. 



$300.00 weekly Possible with Camera. 
Everything explained. Ptvotocotor Distrib- 
utors. Box 273PM, Burlington, Vermont 
05401, 

UNlGItE New Business can easily earn 
you $1,000 per month. Write: Mercantulsa, 
Drawer 4717^ Tulsai^ Oklahoma 74104- 

$400.00 WEEKLY MAILING BABY CAYA- 

LDGS Imprinted with ydur address to New 
Mothers Everything furnished— Very Small 
Investment Detalts 25 Tannenbaoms-M, 
6 Fiesta Court. Hewlett, hew York 11557, 

TKftNGPARENCIES Wanted7 LeariT FREE- 
lAKClNC. American Color, Box 2193, 
Sepulveda^ California 91343. 



RNONKYMAKIMG 

OPFORTUMITIES 



SCIENTIFIC Masseges; Big Earnings un- 
crowdid professJan. Learn spare time at 
home. Diploma awarded. Free catalog. 
WritOii Anderson SchooL Dept. i-lC, 
Prince ton, illlrmis 61356- 

SHARF $$$ Opportunity! One law-cost 
machine sharpens, serrates. knives, sols- 
$ors, pinking shears. Earn $6-$9 hourly 
In spare time. Proftssional results with- 
out experience. Free details. Beaver 
Grinder, 8P2 Nielsen Building^ Eugene, 
Ofegoo 97402. 

MONCrTREE is $500 In Ynur Pocket. 
Get gifts, money, aids, other free offers- 
Free details- Moneytree-S, Kemnlle, Texas 
78028. 

MUSHROOM iDVERS^Like In Save 
Money — Read Miscellaneous Column Ad- 
vertisement^ 



MAKE IT-OG PER $AiE Selling engraved 
metal Social Security plates. FlIE SALES 
KIT, Engravaplates. Bax 10460-199. 
Jack^anvilieH Fair Ida 32207^ 

SELL Your Way to Financial Freedom. 
448 Pages packed with secrets of success. 
Send $1,25 plus 15C postage to; Book$. 
BOX 5836PM^ Concord^ California 94520. 

MAKE MONEY Witt) your Camera. Over 
one mi I Hon Photos and color slides bought 
each year. Booklet gives details. Oi^ly 
$LD0. Booklet #M0 54PB. Kinco 
Enterprises. 6$83 Cross Ave., Canaga 
Park, California 913D4. 

$EU Your Photos. Report TeJIs How, 
Where. Color Slide Markets. Only $1.QQ- 
Lewls, Dept. P16. 2D Cay Street 
Westwood, mass. 02(390, 



FABULOIfS Money-Making. Saving Oppor- 
tunities, plus valuable formufas and ideas 
uid el $10.00- S#nd only 25 <-^Pr 05 pertty. 
962 Eva Ave., Akron, Ohio 44306. 



BEGINNEri Mdneymaklng Mailorder Kit 
. , . $1.00^ May s. Box 602-H. Hatcher, 
Mississippi 39120. 

CONTEST REPORT Complete Informatidn 
About Cash Priies Offered Monthly. Send 
25b for Current issue Box 3D7A, YpslIantL 
Michigan 48197. 

BECOME fUBLISHER^G REPRESENTATIVE 
salary, auto, expenses. Detailed treatise 
and contacts $2.00. Rigsl^, 1044 P 
Yellowstone, Xianla. CM>lo 45385. 



"AMAZING^'— Nome Moneymaking Qn- 
poriunities! Free Illustrated — Informative 
Brochure! Stamp Appreciated. Mann, 7-4(-4, 
WHste, Hillsdale, Hew Jersey 07642, 

AMAH Your friei>ds. Electro40LD -Plate 
for fun and huge profits. Serrd for Infor- 
mation or send $9.85 for complete kit. 
Guaranteed. K.D. Enterprises, P.O. Box 
1072-6, Bellflower^ Call^mia 90706. 
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OFM»irruHiTittS 

CCJofllfnifcd pr^^dinff puff^} 



WI^RLDM Uadsiiit contest mae^2lne, 25C. 
Year, $4.00. Priiewinner, 1315 Central 
St. Petersl}urg. Fla. 33705- 



FIX TypewrKers from home. Repairs 
available. Easily learned. Athey, Tprenturm, 
Pa. 15054. 



SILL Sensational Car Thief $l£na1. Light- 
nini Seiler. Samples far trial. Northwest 
EleotriCn Awe. 862. Mitchelh S. Dafc, 57301, 

M0NEY« Ma1<e Hundreds extra Spare- 
tfme home by mail. Opportunlitie^, tips In 
mafazlne that tells how, readijiE mail- 
order m&eazifie since 1020. Sample $L 
Year fS with tree what is. rnailorder op- 
portunities follo.^ Mail Trade, P.0, Box 
1302, Springfield, niinols 527P5. 

CUP Newspaper Items. $l.D0-$25.O0 
Each. Free details, James, Bok 124M, 
tnelewood, Cailfomla 9Q3Q6. 

IREE— Easy Ways to make money sell- 
ing excitifiE new products— Full— spare 
time, send name, aie^ far 5 months free 
subscription. Salesman's OPportonity 
Magazine, 1460 Hancock Center, Dept. 
17HM, Chicago 60611, 

MAKt Statuettes, novelties, imitatiofi 
marble. Setl to stores or start sift shop. 
Free detaifs. Marblelzing, 41 Waverton, 
St. Louis, Mo. &3124. 

HPMEWORMERS. Makes 150 every 150 

envelopes you mail. Rush 25p. Oeirrco. 
B-Z1244A, Irtdianapolis 4S221. 

ROW TO CET niCH!! Free '-Money- 
making Orochure*'! Success International, 
BOit 2447-C, Livonia. Mich, 4B15L 

$2oi].po FROM Sheet ^ 4 ^ plywood 
(scrap:. Details 25«, Novelties^ 610 So. 
24th. Elwoad, Indiana 46036. 

RET World's Biggest Wholesale Import 
Catalog. Write; World. MedjnSh washinEton 
98Q39, 



VENDING Machines. No celling. Routes 
earn amazing profits. Big catalogue Free. 
Parkway Corpo ratio n, 715 PMM EnSdr 
Street, Baltimore, Maryland 21202, 

HOW To Make Money Writing Short 
Paragraphs. Informatton Free. Barrett. 
DepL C-27-K1, 6216 N. Clark, Chicago 
60660, 



CLIP Newspaper items. Sl.00-S5.00 
each. Details free. Walter^ Box 1360PA, 
Erie, Pa. 16512. 



PENNY STOCKS Have Profit Potential. 
Free rnfomiation, Analyst-P,M.. Box 214, 
Redondo Beach, California 90277- 



BIC Money Writing Jokes. Enormous 
demand- We show you how. Free Facts, 
Uffs, Dept. G-S5, Plea^sant Hill, Ohio 
45359. 



MAKE Money]! Use 'The Money Makers 
System". Free Details, Elwing. Bo* 1427, 
Fremont, Cal. 94535. 

"HOW To MAKE MONEY WRITING 
FILLERS"— Articles And Short Par^raphs 
Tells What To Write And Where To Sell 
ft. Directory Included, #MC-5lF $LOO. 
Southall Distributors, 635 Idlewild Circle, 
Api #7, B I rm Ingham p Alabama 35205. 

DO YOU WANT TP ¥AKE~llbN EYf"^! 
Perma-Cards. Write Lifetime Plate 
Distributors, Dept. 7D7, Gravetown, Ga. 
30S13. Free Sample g Sales Kit. 

BECOME Notary Publlct Have dlgn]6ed 
sideline. Free Details, Stafroners 
Exchange, B{i% 617. Kilgore. Texas 75662. 

COMPLETE ALL Time Winning Horse 
RacifiE System Yaurs For 2bt Handling. 
Allan Weiser, ISD Broadway, Suite 1102. 
New York, New York IQOSB. 

"FREE! Catalog listing low cost books 
□n money making oi9portunities and self 
improvement.'' Sleigh Studios, 5235 Castor 
Avenue, Philadelphia, Pa. 19124. 

ADDRESSERS And mailers needed. De- 
tails lOC^ Slack^s, Box 375, Toronto 19, 
Ontario. 



POPULAR MECHANICS 



MARE ft, DM Per fftonth from your own 
home, write^ Genr Enterprises, 153 
Kingsbaro Averuje, G fo vers vi Ike, New York, 
12075, 

WHOLESALE FAMOUS NOME STUDY 
COURSES! Sy Mali. No Course Investment. 
Start with S12.0Dr Free Detalfgl Study 
Promotion Sj R7, Rome, Georgia 3Q161. 

EARN Money ?t homo mailing letters. 
Everything furnished! Send stamped 
enveFupe. Arrow Products. Box 374-P, 
Broken Arrown OkJa. 74012. 

OWN YDUR OWN COSMETICS BUSINESS. 
Make cosmetics tor frennies in yaur own 
kitchen. Put your own brand name on the 
label and sell to friends and relatives. We 
send you formulas for shampoo, co!d 
creem, hand lotion, shaving cream, and 
much more- You also receive label ideas 
and Inform St bn on jars, squeeze battles, 
etc. Get in on the nigh profiit cosmetics 
business by sending SL90 and a stamped 
seif addressed envelope to^ Cosmetics, 
P.O. Box 4326, Flint Michigan 45504. 

THE SECRET of Beatirri borse races. 
Exciting details free. NationaL 21 D, 
Griffith, Indiana 46319. 



MAKE Money At Home ^ . , mailing clr+ 
culars. Details free. Smith Mailers, Box 
2469-PM, Newark, New Jersey D7114. 

MAILORDER, Profits and pitfafls. Avail- 
able for $1 fromt Adsco Business Services, 
4907 56th, Lubbock. Texas 7‘^14. 

"609 UNUSUAL GUSf NESSES." Excellent 
Opportunity Book (Guaranteed: Offers Free 
Consultation! Details. Premier Enterprises, 
PostBox 10597-H, Pittsburgh, Pa. 15235. 



CONTISIS, Puzzles, Prlzef! Sample 50C- 
Leisure, Box 191-PO, Brooklyn 11223. 

FtPUNOlAL Independence can be yours. 
Join A.T.A. Write £ American TaKpayers 
Association, 37 Limerick Road, Royersford, 
Pa. 1946B, 



MAKE Huge Prom Selring Colorful So- 
cial Security Cards. Send For Free Sales 
Kit. SuperJal Engraving 8 ox 321, 

Georgetown, Kentucky 40324. 

TREMENDOUS Earning potential Three 
uniduo businesses operated from home. 
Jeboco, Box 6542MH. Surfside, Fla. 33154. 

NEVER Won Anything? Win Sweepstakes 
Contests! Find out how, Servkes, Box 
644-PD6, Des Mojnes^ Iowa S0303- 

TAKING PICTURES TiHS SUMMER?? 
Turn them into CASH!!* Detailed report 
tells how. $1,00. Delphi-ICB, Box 31072, 
San Francisco, Gallfornie 94131, 



200% PROFIT Sefllng Rings- Triple 
Money in 30 Days or Money Back. Free 
Details, Anka, P.O. Box 5D36-PM, 
Cranston, Rhode Island D2920, 



$M 9 NEV$ MAKER! Engraved metal 
Social Security Plates. Free Sample. 
Beaver, 200 Pofa Rd., Winston-Salem, N.C. 
27105. 



MAKE Money with ^'Instant Art”! Fan- 
tastio details; Jiffy Portrait. 13X5 Rorran, 
Wilmington, Calif. 90744. 

HAVE You Heard or Read About Tire 
''Bargain Buyer's Guide'7 Details: 
MercantulsSr Drawer 4717 B, Tulsa, 
OkiBhema 74104^ 

T129.DD WEEKLY Correcting pupils' 
lessons! Samples, $1.00! Welch's, 5D5^S 
Third, Marshalltawn, Iowa 50155. 
Stentebeck^S, 4211 Norths Cincinnati 
45236. Desberg's, 1515 Ocean Avenue^ 
Brooklyn 11 2 3D. Goldie's, 2315N Bigelow, 
Peoria 61604. Helton's, 44 Martin, 
Montgomery 36110, 

WE NEED ARC PUPPIES! BUY Puppies 
for us in your ares. Make S50 to $250 
per week. No cash or experience neces- 
sary. Write for free details. AKC Dogs^ 
Box 211< Orchard Lake, Michigan 48033. 



PtfOPITAMLE OCCUPATIONS 



RAISE Hybrid Red worms 2500 $12.00— 
5.D00 $20.00 Postpaid With Raising Irh 
slructlanS. Angora Rabbltry, Queoeck, 
Tenn. 35579. 



UARN GUK REPAfR CUNSMITHING In 

spare time. Book, details IDt. Modem 
Gun Repair ichpol. Dept. 1705, 4225 N. 
Grown, Scottsdale, Ariiani 85251. 

BECOME A Mortgige Bfokei. Hlflily re- 
spected, interesting, lucrative prestige 
business. Far complete information write? 
United, Box fi254-F, Marietta. Georgia 
30D60. 



HOW To Make Money Writing Short 
Paragraphs. Information Free. Barrett 
Dept. C 27-K2, 6218 N. Clark, Chicago 
60660^ 



MAKE $300 CLEAR MONTH Few hours 
from 10 customers, representing us In 
your community. No individual selling. Re- 
peats forever. Customers waiting. |1 for 
samplOp details. Our 40th year. 
Progressive, Box 1302, Springfield, Illinois 
62705. 



SHARPEN scissors, Pinkors. Inexpensive 
epul’prTient, tools, supplies. Blacknawk's^ 
Shefdahl, Iowa 50243. 

FT. SMITH Auction School, Ft. Smith, 
Ark. 72901. Residents 5 Home study. 
Veteran approved. 



5D0 FIBERGLASS Molds for Casting Or- 
namental Concrete Products. Caixalag 
ll.DO. Plycrete Mold Co., Elk Rapids, 
Michigan 49829. 



EARN AS YOU LEARN. Part-time sub- 
scription representatives for leading 
magazines earn generous commissions 
whRe developing s Kills of salesmanship. 
For full detail, send this ad with vour 
name and address to: POPULAR 

MECHANICS, Room 1107M, 250 W. 55th 
St.. New York, N Y, 10019- 



CLOCK Fixing Slnmlififd. tnstructians. 
Tools. Free Details. Tniese, CenoaK Illinois 

sons. 



5ALE8M EN-D ISTfUBUTOMS 



MAKE Extra »25 to |75 spare time! 
Double air cushion shoes. Men^s, women -s 
line. Dress^ work, pFay. Highest commis- 
sion. Shoes for yourself. Outfit Free. 
Bronson. Dept. H-82, MlnneipoMs, 
Minnesota 55408. _ 

EARN Big money calling on business- 
professional men. Send us their delin- 
quent accounts for collection. General 
Finance, Dept. PM-n, Golurnbia Bank 
Bldg-t Kansas Clty^ Missouri 64106. 

BIG Steady Income! Leader Fn business 
printing/ advertising specialties will start 
you in business. No experience. No stock 
investment- Full^ part time. Everything 
furnished. Write i Kaesor, Dept. B1D05, 
953 Martin Place, Cincinnati, Ohio 45202. 

INGENIOUS Mechanics Tool Costs 4DP-- 
SeFIs $2.0D Sample iL50 f5D^ PostagtK 
Speedline, B458, Woodfiver. IlL 62095. 

BIG Earnings selling Hertel Btbfes. New 
3-dimension cover, finest reference edi- 
tion sells fast. Demonstrator furnished. 
Big commissions. International Book, 
Dept. PM. Box US. Wichita, Kansas 67201. 



"WANTED". Man contact service sta- 
tions. Long Needed Invention. Huge Prof- 
its. Write: Cyclo. 3B16 Dahlia, Dept 188, 
Denver^ Colo. 



EARN Big Commission Full or Part Time. 
Show Americans largest line Low Priced 
Business Printing and AdvertiShng Spe- 
cialities Plus Calendars in season, Ho ex- 
per fern: e. No Investment. No collections 
or Deliveries. Dn-the-spot commissions. 
Big Free Sales Kit samples hundreds items 
used daily by businessmen. Merchandise 
bonuses for you. Build nrofitabre repeat 
busfness^ Start now. National Pre$3, b^pt. 
72D, North Chicago, III. 80D64. 



SELL Advenising Ball Pens, Calendars, 
Ad-S pec ielties— Build Own Repeat Busl- 
ness-^ree Dstails — Fleming. Dent. A. 
6535 Cottage Grove, Chicago S0637. 



SELL Chain Lock Burglar Alarm for S3.9S 
Buy DTrecl from Importer $22.00 Dow 
Sample Details $3.QQ. Nardet, 5 Hartford, 
Natick, Mass. D1769. 
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EMPLOYMENT INFONMATIQH 



SALUMEN-DItntlOUTOIIS 

/r^ freeediA# 



CHIME Pemnal Protection Devices. 
Mass Deinand$H Treinendous Profits. 
Sheriff, 8 qk 113, TwinsAiuri, Ohio 44 ^7, 

SEli Stores Profftabte Items. Kitco, 
aOS Hraadway, Kansas City, Missouri 
&4I05. 



BECOME A Successful Mafiufacturers* 
Pepre se ntali ve. Me nuf atture rs' Agents 

Newsletter tells you which firms are looh- 
ln£ for representatives, the ffrrrs prod- 
ucts fine and territories available. For 
informafroo write: Manufacturers" A&ents" 
Newsletter. Oept 152A, 2J573 Prospect 
Ave., Farmington, Michigan 480^4. 



DfSHtiaUTDR^HIP Free! earnings 
distributing health products. Distributor 
kit $2.00 (refundable). Box 332 PM8, 
Devon,. PenitsyJvania 19333. 



AGENTS WANTED 



WIU You test new ileins in your home? 
Surprisingly big pay. latest conveniences 
for home, car. Send no money. Just your 
name. Kristee 133, Akron, Ohio 4i3€S 



WANT TO MAKE Up TO $fOO k WEEK 
Spare time, and get free shoes for lifep 
too? No investment. Rush card for free 
details. Mason Shoes, K-SU, Chippewa 
Falls, Wi scons jn 54729 



SELI. Office Supplies — Machines— Fur- 
niture-- Equipment. Oseco, 3SD5-PM 

Easton, Chicago SDSia. 



EVERT Man a prospect- Refundable sales 
kit offer showini line belt buckles, tie 
clasps, mone-y clips, cuff links, lapels, 
tdentilrcation badges. Individualized wibi 
customer's name and emblems. Cap badges 
for Iruuhrng. bus, taxi, police, fremen. 
also postal fetter carriers and heavy con- 
struction emblems. Choice 4000 embEems. 
Hook-Fast, Box 1088-PM, Providence, R.L 
02901. 



TOUff Own business^Used Suits $1.50: 
Overcoats 65C; Mackinaws 35C: Shoes 
12Vbb; Ladies' Coats 30b: Dresses 15C. 
Enormous profits. Catafog Free. Nathan 
Portnoy Assoc., 2109-AA Roosevelt Road. 
Chicago, Illinois €06t)g. 



PRINTING,. Advertising Salesmen— Ex- 
cellent moneymaMfig sideline selling De- 
calcomania Nafne Plates, small quantities. 
Advertising Specialties, sign fetters. Free 
Samples, ftalco XL Boston. Mass. 02119. 

ilFETflAE Income. Be our loan repre- 
sentative. Free Copy '"Rnancial Free- 
dom Send Sl.OD refundable. Financial, 
Suite 1204-X3, 23 E^ Jackson, Chicago 
50&04. 



SELL Unique Prison Reform Boo Met 
Free Sample. Dal. 31 Ramsdell Boston 
02131, 



ESTABLISH Your Own business. Low 

R rices on used clothiog, shoes, house- 
old goods. Unlimited profits. Free cata- 
log. Northwestern Distributors. 2129 No. 
Western Avenue, Chicago. Illinois 6DS47. 

NEW Patented Product Need Agents. De- 
(aFfs 5Q^ fnsharp Corporation, Box 321, 
Sanborn, New York 14132, 



PRpflT $1,25, Every 12.00, sefling coiv 
viricing crime protection Details 25C. 
aHL^PM. BOX 2021, San Diego. 92112, 



CHRISTMAS CARDS^or use by famlies. 
Individuals and business firms. Person- 
alized — your customer's name printed on 
the cards. Thousands have made extra 
money from Process cards during our 5t 
years in business. Lots of mechanically 
oriented hobbyists have used this money 
to help Support their hobby. Many have 
been with us ID, 2D years or more. Beat 
inRation and earn unusually high com- 
missions from this medium- and high- 
priced line. Customer satisfaction 100% 
guaranteed. No Investment. No inventory. 
Free Sample Album. Best selling time 
starts neht now. The Process Corporation, 
Dept X22G 34SD $. 54th Ave.. Chicago, 
III. B065D. 



QYERSEAS Job Placement Directory, 
Current Worldwide Oi>eninfs. Moneyback 
Cuaraptee. $3-OD* OverseaSt Box 29902-A, 
LOS Angeles 90D29. 

AU$TRAJlIA Needs You. Complete fnfor- 
mation and Employers List For 72 SLQO. 
Miles, Box £2, New Prague,. Mfnn. 55352. 

AUSTRALIA EMPLOTING Now,^ Assisted 
Passage. High Salaries, 43 Job Addresses. 
Complete Guide, YanRiper, Box 22DT» 
Afton, Va. 22920. 

ANNOUNCER/BtSC JOCKEY TRAIliEES 
NEEDED HATtONWipE. Payroll Training 
Status, Break into Broadcasting Regard- 
less of A^^e Or Educational Back^round. 
Free Details. Write: Program Director, 
431 E^ Nelson, Cad lilac > Michigan 49GD1 - 

BRITI5H CDLUIdBIA Employment and 
immigration information. CompSete details, 
13.00. Doyle Associates, Box 2702, 
WHHams Lake, B. C, Canada. 

AUSTRALIA WANTS Y0Ul!l NEW Complete 
Details, Employer's List, Immigratioo In- 
formation. Satisfaction {guaranteed! Send 
$2.D0. ventures, Box 332-M7^ Kingsport, 
Tennessee 376G2. 



AU$TRALiAf! AUSTRAL I A!! FREE DE- 
TAILS!! Covernment Paid Transportation. 
Latest Handbook and Forms. Write: 
Associated. Box 17B129, Lafayette, 
California 94549. 

CANADA Fantastic Employment Oppor- 
tunities! 1972 Report plus Employers Di- 
rectory $2.DOr Canadian Informal ion 
service^ Box 4D45 Station A, Toronto I, 
Canada. 



AU5TMLIA WANTS YOU!!! Free Passage, 
50.000 Jobs — Most comprehensive Infor- 
mation An)TWhere— Employment Directory, 
Ekisiness Directory, Teaching Opportunities, 
Education. Housing. Taxstipn. Ranching, 
Maps. Only $1.00. AUSTDO, Box 3&Z3-£, 
Long Beach, California 90SD3. 

VIETNAM CO MBA? VETS Adventure. Ac 
tipn. Fortune. Send $3 tO: CHALLENGE Inc., 
Box 2219, Lafayette, Indiana 479uB. 



HELP WANTED 



OVERSEAS EMPLOYMENT . . . Australia, 
Europe, South America, Asia! Alt Occupa- 
tions! $7O0-$3,DDO monthly! Write: 
Employment mternalicnal. Box 29217-AF, 
Indianapolis, Indiana 4C229. 



OVERSEAS lobs— Europe, South America,. 
Australia, Far East, etc. 2000 openings 
all trades. Construction, Office- EngineBt- 
ing Sales, etc. $70Q to S3.DC0 month. Ex- 
penses paid. Free Information. Write; 
Overseas Jobs, International Airport. Box 
S3B^M, Miami, Flprida 33148. 



^^AUSTRALIAN ORRORTUNITIES iir\.. 
FREE DETAILS! Paid Transportalioo! Hand- 
book. Special Reports Forms! Australian 
Services, Box 29263-AH, Indianapolis, 
Indiana 45229. 



FREE DETAILS . , . AUSTRALIA , . . Cov- 
ernmenf assisted transportEtion. Latest 
HandboDk and forms . . . Free Details . . . 
Write; Associated, Box 17-BA129, 
Lafayette, California 94549, 

WDRLO-WIDE. . , . U.S.A. jobs Galore!! 
Students, all professions and occupations. 
Enjoy Paris, Rome. Tehyo, Mexico City, 
Miami, San Francisco. $7DO.BO to 
$3,DOO.DO monthly. Paid Overtime. Travel 
Allowance, Sightseeing. Free Details!! 
Write, Global Emplomient. Box 705-B129. 
Ojinda, Ca I If or n Ig 94 5G3. 

D VERSE AS Jobs — Austraha. Europe. 
South America, Far East openings in all 
trades and professions. Free information. 
Write: Foreikn Jobs Co., Box 2235 AMF, 
Miami, Florida 33159. 



NEAL ESTATE AND FANMS 



CANADIAN LAND FARM IfR.DO AH ACRE 
CHOtCE Properties avall^le across 
Canada, Low monthly payments. Ideal for 
farming, cottages, hunting. Dshliiig. Free 
Catalogue. Canadian Estate Lan^ Dept. 
PMC-S. 2SG Lawrence Ave., West Toronto 
20, Ont.. Canada. 



NEW! FREE CATAlOfi! Giant Fall-Holidays 
Edition! Over S,100 New properties des- 
cribed, pictured — Lend, Fairns, Homes, 
Businesses— RecreatioOp Retirement Se- 
lected Rest thruout the U.S.! 72 Years' 
service— 633 Offices, 41 States Coast to 
Coast. Mailed FREE from the World's Larg- 
est! STROUT REALTY, fnc.. BD-MX E. 42nd 
St NY, NY 10017; 7-MK S- Dearborn, 
Chicago, IN, 5D5C3, 521-MX E. Green, 
Pasadena^ Ca!. 9UD1. 



PRE$CDTT, Arizona. 2 Acres for finest 
country living. $1,995. Low terms. Mrs. 
Anna Young, Gleoarin Land Co.t 2233 North 
7th SI., Phoenix. 85006. 



OCALA FOREST CAMPSITES Deep In the 
heart of the Great Ocala Natinnal Fpmt 
Excellent hunting and fishing. Free maps 
and phatos. {Unavailable In States requir- 
ing separate registrationlu AD7QLB71DE. 
w. H- Vernof. Iric., P.O. Box 7S0. Dept. E. 
DeUnd, Florida 32720. 



FREE Catalog! PHOTOS! Coast to coast 
farms, business, retirement. All types. 
Sizes A prices. SlFE-DUT Real Estate. Bax 
5S9-PM, Little Rock. Ark. 72203. 



CANADIAN Vacation lands: Full price 
$385.00. 40 acres. SIO month. Suftable 
Cottage SlleS^ hunting. Cshing, invest* 
ment. Free information. Land Corporation, 
375S-C Bathurst, Downsvlew, Ontarlnn 
Canada. 



GOVERNMENT UNDS Low as S3. 50 acre. 
Millions Acres! For exclusive 'Tupyrighted 
Report", , , . plus ^^LamJ Opportuni^ Di- 
gest" listing lands throughout U^S.: end 
VALUABLE 17 X 22 THEASffRE MAR DF If L; 
send $1,00, Land Disposal. Box 909I-PM. 
W^shington^ DX. ^003^ Satisfaction 
Guaranteed. 



II ACRE— Canadian border— hundreds 
campsites. Islands, farmlands, directly 
from tax authorllies. (Non-profit). LiStS^ 
phatpgraphs maiEed. Register. Room ID, 
llD Church street, Toronto 1. Canada. 



GOVERNMENT lands , . . low as $1.00 
Acre! Millions Acres! For exclusive ^‘Gov- 
ernment Land Buyer's Guide"' . . * plus 
^'Lsnd Opportunity Review" listing Eands 
available throughout 0.5., send $L00. 
Satisfaction Guaranteed! United Lends^ 
Box 191D7-AH, Washington, D C. 2003$. 



CENTRAL Ontario— Choice 640 acre 
Sportsmen's paradises stfll available — 
$2P~G0 plus $5.50 faxes yearly. Maps, pic^ 
tyres. $2.00 (Refund able), information 
Bureau, Norval 4, Ontario, Canada. 



HAWAtl real ESTATE NEWSIEHER. 
Homes, condom ioiums, land, prices, rent- 
als, economic summaries. 6 months $5-00, 
DprcEiff. Inc-. 736 South Street. HortPluEu^ 
Hawaii 95813. 



BONDS. Buy pn installinents from ‘Se- 
teclive List". Maximum safety. Earn high- 
er interest. Free information. Insurance 
Rremium Corp., 7 771 -A Bernard, Lasalle 
680, Canada. 



FREE . . . BtG 248 Page Catalog. Hun 
dreds Of Top Real Estate Values Coast 
To Coast! UNITED FARM AGENCY. 612-PM 
West 47th St, Kan$a$ City, Mo. 64112. 



BOILING Spring Lakes — Americans Great- 
est Real Estate Value. Vb acre vacation or 
retirement homesites only $900 cash 
price. Ten-year terms available. Msmey- 
back inspection guarantee. Carolina coasts 
muiti-miNlon doElar, 14,00Q acre develop- 
ment. 50 fresh water lakes, private ocean 
beach, golf course. moteL and country 
club. Free literature. Dept. 1-Y^ Boiling 
Spring Lakes, North Carolina 28461. 
(Registered under Federal land Sales act 
but not offered to residents of states 
requiring separate registration^ 



IDEAL 5^CRE RANCH, lake Conchas, 
New Mexico. $2,975. No Oown^ No Interest, 
$25.00 Monthly. Vacation Paradise. Money 
MaKer, Ranchos, Box 1095PM, Alameda, 
CaFifornia 94501. 
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MINKINfi WATKR-rURIFIKRS 

M0N£T Saverl NSw Purifier 

with DriTiking Fauntain. Fits any faucet. 
Equals bottletl vrater. Kids d^liiht. Grft- 
worthy. Guaranteed. Week tnai free. 
¥5.9^ Postpaid, refundable. GlImDhfhouse, 
Hok Denver^ Colorado flQ201. 

FLOWERS, PLANTS A 
NURSERY SUPPLIES 

LEARN Flower Arranging and Flor|$tr^^ 
Start tulf or part time business or hobby. 
Free information on home study coi^rse. 
Lifetime Career Schools, Dept. 6-460, 2251 
Barry Avenue. LbS Angeles, California 
&0064. 

LEARN Landscaping and the growing of 
plants. Start a profitable business part or 
full Free information without obli- 

eatJon, Lifetime Career Schools, Dept. 
A-143. 2251 Barry Avenue, Los Angeles, 
California 90664. 

AMAZING! {Rare) Ftesh-EatJng Venus' 
Fly Trap. Devours Insects! Complete Home 
Kit Crows Two Plants. SL5C Postpaid. 
Guaranteed. Full instructions. Biodynamics, 
Bun 6134^M, Salt Lake City. Utah 84105. 



CONSTRUCTION FLANS, 
BLUEPRINTS 



VACAIIBN HOMES! Build your own. 
Plans with 160 page instruction book 
45.00. Free brochure. HOMEiUlLDERS, 
136 33 Scottv Dundee, Illinois 60HS. 



LOC CABINS A HOMES 



SKIi^CRAFTS Current 200 plus page 
oatBiog with world's largest, finest select 
tlon of Hobby craft, lea there raft* artist sup- 
plies. send |1 for postage and handling; 
refunded on first $16 minimum catalog 
order. Ski l-C rafts, Bov 105-P, Joplin, Mo. 
6460L 



CATALOG FVLL SI21 FURNITURE FLANS 

— SLODp- Refunded with first order. Tradi- 
tional, Early American, over 135! Furniture 
Designs, 142S Gherman, Dept, CP-SZ, 
Evanston, llUnols BOZOL 

HUGGED 11^ METAL BRAKI Make For 
Under ¥10.00 Plans $160. Holder's, 27851 
gneanto Drive, Gun City, California 9Z36L 

BUILD YU UR OWN BEAUTIFUL FURNI^ 
TUBE. Complements any furniture style. 
Complete step by step Instructions and 
drawings. 2X5X3^ Home bar, liquor stor- 
age shelves. Plan HBB72PM, $4.00. 
2X6Xlt^ Coffee table, center storage sec- 
tion, inlaid top. Plan CT472PM, $3.60. 
Frankland Enterprises, Bov 61033,^ 
Houston. Texas 77061. 

BACKSNUND AFOUL 0 'THREAD HOLPER, 
Holds 15 spools. Use Scrap lumber, 
DowellH |n$truction$^ Full Site Pattern, 
send To: Dachshund, 3t7 Reno Street, 
Hew Cumberland, Penna. 17071 

20 PLANS^Full Size— Novel Items For 
Fun or Proftt. Send $2.50. Cerbone — Bov 
18099 — Philadelphia. Pennsylvania. 19147. 

100 JIGSAW Patterns tor pleasure— 
Profit — $L0D. LyndSp Medway, Mass. 
92053. 



NOME REMOHLING 



"A'' FRAME CABIN. $500. For Material. 
Purchase Locally. Completely illustrated 
INSTHUGTION manual, including material 
list: $2 .DO. MONEVDACH GUARANTEE. 

Dependable. Plan #im Dok 113. Vista, 
California 92303. 

^'DUUD Log Cabins, rustic furniture, 
fireplaces!!! Complete manual, 43.00 . . 
^'A'^ Frame plans. $2.00 . . . Guaranteed 
. . , Beels, 956 Springdale, Atlanta, Georgia 
30306/’ 



HOME CRAFTSMEN 



BEST WORKBENCH PUN Ever, Plus Free 
Lumber Conversion Chart, $1.00. WAT*MAR» 
Dept- 46, SB Underhill Road, Scar^dale, 
Hew York 195B 3. 

1D1 PATTERNS Of Smart Gifts. NOveCties. 
Shelves, Action Windmills, plus "Make 
Money Jig Sawing". I1.5D. Mastercreft 
85M. 7041 Olcatt, Chicago, 60631. 

FiCTURi Framing— Profitable full or 
spare-time business. Easy to learn with 
handbook-course "Guide To Picture Fram- 
ing Profits." Sl,50 Guaranteed. Free fram- 
jng-eupohe^ catalog included. Jaos, 126 -pm 
S iwGnth North, HopMns, Minnesota S5343. 



FLAKS Colonial Baby Cradle Gift or 
Toy $1.50. BOX 162B, ft.D. #2, 
Quakertown, Pa. 1695L 



WOODWORKING Catalog and Manual 50^. 
Plus free "ICl Project Ideas. World's 
most beautiful veneers, lumber plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp Parts. Furniture hardware. Animal 
whittling blocks. 2,000 workshop products. 
Constantine, 205 1-C Eastchester Road, 
Bronx 10461. 



CABINETMAHING MADE EAST And "Mow 
to Make Formica Counter Tops." Two ex- 
cellent guides Eet you build kitchen cabi- 
nets and counter tops like professionals- 
Extrsordinary guides bring master crafts- 
men's shortcut methods. Satisfaction guar* 
inteed. Write: Jap$^ 1Z6-P Seventh worth, 
HapkinSn Mjnn. 55343. 



FOUNPiTEni 2400 F. m to 46 lb. 
capacity. Circular 2&b. Kansas City 
Specialties, Box 193-P-B, Middleton, 
Wisconsin 63562, 



WALNUT Bowls, Legs, Round Picture 
Frames, Gurt-Stocks Lumber Moulding. 
Midland Walnut, Bov 262, Savannah, 
Missouri 64455. 



198 POPULAR MECHANICS 



CERAMtC Wall Tile Instructions $3.00. 
Don Haskins, Union Street. E. Bridgewater, 
Mass, 02333. 



tlO-lT-YOUit»LF 



$AVE MONET Servicing your own fire 
extinguishers. NEW VAlilABLE GUIDE. 
Send $1.00 Satisfaction Guaranteed T Fire 
Safety Equipment, 232F Windsor Parkway, 
Hempstead, H.Y. 115^. 

TfiU Can PAtNT Your KDU5E. My 30 
years experience can help you. Save lime 
and money, get professional results. 
Each area detailed. Easy way is right way. 
send ¥2-9Q. Fred Morrison, SD47 Dorian 
Way, Fair Oaks, Calif. 95628. 



CONVERT MOWER Engines into air com. 
pressofs. Write: Shpwalter. Box 409, 
Abilene, Kansas 67410- 

BVRGLAR-FIRE Alarm Supplias and Infor- 
mation, Free CatalOE^ Protecto Alarm Sales, 
Boy 35 7A, Birch Run, Michigan 48415. 

NOT Water from the sun. Plans, instruc- 
tions. material List. IIO-OQ. Solar-Pak, 
P.O. Drawer 235S5, Tamps, Florida, 
33622. 

REPAIR MINSBtKES. LAWttMOWERS. BI- 
CYCLES, Sewing Mac^hines, Auto Engines. 
Build concrete. Plywood, boatSr trailers. 
Oyer lOD How-To- Do books. Free brochure. 
Sincere. Box 10422, Phoenix, Arizona 
65016, 

BAROMETER Make for under $2.00. Edu- 
cational, conversation piece, plans 5DC. 
Send Stamped, Self Addressed Envelope. 
Thomas,. Box U>4, Millbury, Mass. 01527, 

HOUSEHOLD Electrical Guide $1.00. Bert 
Moon. Box 69, Central I slip. New York 
11722, 



TRY MT HANG GilBER Plans-$1.00. 
Walker, 5754 Tilbury, Lakewood, Calif. 
90713. 

OU4T*T0URSELFI Save Money ! 484-1:^ ge. 
big, illustrated catalog/guide. Latest paris, 
tools, supplier, electrical equipment 
$1.95 Pbd., refundable^ Do ItTourself 
Supply, Box 1198X, El Monte, Calif. 91734. 

ALL about locks AND LOCKSMITHING. 

Fully Illustrated do-it-yourself book. Only 
$5.95, Hawthorn, 70 >ffth Avenue^ Hew 
York, N.Y. lODll. 

SA¥Er Build-Your Own Plans, Portable 
Electric Power Plarit from u$ed parts and 
11D Volt power on your car. Information/ 
photos $L B UR^O, 34161 B-JH-Coast Hwy., 
Dana Point, Calif 92629. 



SAVE MONET! How-to'^ bonks-^pU^ 
ance repair. Home improvement, automo- 
tive, crafts, hobbles, etc. Free details. 
Vernco, Box 121, Whittier^ CaliL 9066 b. 

WATERBEDS^Buitd inexpensive frame 
yourself, save hundreds on "The ultimate 
sensual ploasure^'- Ary standard size mat- 
tress, liner, ar>d frame plans. $29.95 plus 
postage. Prices 50C. Waterbeds, Box 3052< 
Falls Church, Virginia 22043. 



FDOi TABLE For Homo use. Professional 
Quality^ Speclficetions, 3-View drawing and 
Information ll.DO (Refundable!. Tlercraft, 
P.O. Box 607, Erie, Pa- 16512. 



CABINET DDDR CLDSER Eliminates kitch^ 
on hajards^ One minute Installation. IBD" 
Invisible closed. 30^ each, $1.50 mini- 
mum order. MLR Associates, Box 337, 
Scituate, Mass. 02066. 



ARTS AHP CRAFTS 



JEWELRY MAKING For hobby or profit 
Send for free brochure showing complete 
kits and easy instructions. V. T. Ausura. 
1565 Reservoir Ave., Roslyn, Pennsylvariia 
J90D1. 



FREE: New handicraft catalog. Supreme 
Handicrafts, Box 395-PM, Smux Fills, 
South Dakota 57101. 



MAKE figurines, plaques, lawn orna- 
ments, Molds, pLastercraft kits+ liquid rub- 
ber. Sample and catalogue IDt^ Wooley 
Company, Box :23-B^ Peona, lltinois 61601. 



-'BETTIHR Started in Stained Glass*' 
25C, Whittemore, Box 2065 Y, Hanover^ 
Mass. 02339^ 



FREE LITERATURE For sculptors show- 
ing how to make molds. Cast plastics. 
Adhesive Products Corporation. 1660 
Boone Avenue, BronXn N.Y, 10460. 



WORKABLE Artificial Fireplace, Decora- 
tive CabineL New space saver 55" long, 
20 V 4 '^ wide, 46^^^ high. Different con- 
tains over 17 cubic feel usable space for 
T.V.^ Setereo, Bar, Desk, Storage^ What- 
ever. Build using plywood- Material list, 
instructions, complete easy to follow 
plans $4.95. MMF Fireplaces, P.O. Box 
1D69, San Fernando, California 91341. 



PICTURE FRAME MOLDING, Free List, 
ft. E. Burt Cofp., East Main, Cuba, N-Y. 
14727. 



MAKE Useful-decorative items for Home- 
Gifts-Profits . . . from the largest selec- 
tion Of RESINCRAFT, CANDLEGRAfT and 
related supplies available anywhere. Illus- 
trated cataloR $L (refundable,) Speoiaity 
Products. Dept. B-i, 731 Brooks Roao, 
MuskegoriH Michigan 49442. 



BINOCULARS, TELE»OPBB, 

MtcROscoFiSp magnifiers 



FREE Binocular, Riflescope catalog. Dis- 
count sale. Save 50%, Free gift with 
order. Write, United Binoculars, BN-4BDS, 
9043 So. Westeim, Chicago 60620, 

TELESCDRES {Refieotors} complete Kits, 
Other Accessories, reouest free literature. 
Criterion Manufactunng, Dept PM 32, 
Hartford, Connecticut D61D1, 



B camcrai ang 
equifmcnt 



FREEr FREE! RARfiAIN BOOK Central 
Camera Co., Dept. 361, 23Q S. Wabash, 
Chicago, ML 60604, 



JAPANESE, German Equipments! Excep- 
tional Savings! Mandarin, 214 Shaws 
Building, Hong Kong. 



PHOTO «i PHOTO $UPPLIE9 



GALERII+ Cluster Pictures on Dimension- 
al Wall Display Kit. Decorative Contempor- 
ary. Sand For Color Brochure. Coda, 
43 N. Dean, Englewood, New Jersey 07631. 
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PHOTO FINISHING 



CAMERA FAHSI Ex^trt ^hotC^finlilfinc 
by (Hifl ctf Co«rtlr¥‘s larg^$t tabs at lowtst 
pritas. Fast service and free 'Totia-Fan" 
Stamps you quick fy redeem for valuable 
Ph«ta Supplies, SMM Kodachromo $1.25: 
$ Eyp. KodacoEor $L75: SbMM Kodachrame. 
20 Slides $1.39: A Fip. BlacA While 09f. 
Satisfaction guaranteed. Send exposed 
fifm or request fr«« mailers, complete 
Price List and GJift CataloB^ Direct Malli 
Photo, eox 83 52^M. Pittsburgh, Pa. 
15218. 



COkOft 5UDSS 



S8INH COLOR Slides. 10.&71 Individually 
sold. Described, Encyclopedia catalog iQd- 
Wolfe Worldwide. Deot. 1442. Los 
Angeles. Dalif. 90025. 



RMGTI0N PICTURIS AND 
SOUND mUlFMlNT 



VNU$VAL Movie supplies. Free circular. 
E$or. 47tti Holly. Kansas City.. Missouri 



16MH $0UND features. Shorts. New 
used for Sale. Free Catalog. National 
Cinema. 3^ W 57th Si.— N,¥.C,. N.r. 
10019. 



FSiE! 54^Page catalog. 8-1 6mm ftlm 
supplies, processing equipment. Suparior, 
448 N. Wells. Chicaao 61)610. 

CUSSIC iMM. MOVIES . . . 35MM, 
Color Slides. . . , largest selection 
anywherel Silent classics, ccmedy, his- 
tory, sport, news, documentaries, fea- 
tures, otherst I6mm. films also, free cat- 
alog. ilackbawk Films. 589 Easlln-Fhelan 
ildg.. Davenpcri, Iowa 52808. 

TltlM Classics. Illustrated catalog 25C- 
Manbech Pictures, 3821^PM Wakonda Drive 
Oes Moines. Iowa 50321. 



RADlOp TELSVI&tDH AND 
HAM EQUJFMENT 



$6C RADIO L Tv Tubes. Free catalog. 
Cornellt 4213-17 Ifntversity, San Diego. 
California 92105- 



SAVE Mon«y on parts and Transmitting 
— receiving tubes, Foreign^ — domestic. 

Send 25C for giant catalog. Refunded 
8rst order. United Radio Company, 56-PM 
Ferry Street. Newark NJ. 07105. 

GOVERNMENT Surplus receivers, trans+ 
miners, snooperscopes, parts. Catalog, 
25C- Meshna, Nahant, Hass. 01908. 

HIFI TAFCEp RCCOIIDS 
AND ELECTROHICS 



A TRACK Stereo Tapes, values to $12.95. 
Pop. Country^ Jar;, SouL Rock. Reduced 
below cost. Send 25 e for catalog. 
Harmony. Boa SS36PMB. Concord. 
California 94520. 



IRISH Cassette Promotion Buy 4 281 'CBo 
tor $4.40 get FREE Plastic Storage 
Case. Holds 12 — add 50C for Shipping. 
Send tO: Direct Mall Dorp,, P,D. Bok 71, 
Plain View. New York liaol 

FREE Catalogues. 2000 hard to find im- 
usual records. Rose's Records, Box 72 lE, 
LduisviUe, Ky. 4P2Q7. 

GOLDEN Age Radio. CompTete taped 
shows. Boh S4D4-M, 5t. Louis. Missouri 
53132. 



8L01ESI 45 RPM Original Hits Catalog 
504. C. 8 S, Record Sales, Box 197. 
Wampsville. New York 13163. 



FREE Catalng^Electrpnic Kits — Amptl- 
i!ers™pf earn pi ffl er s — Psyched eli c Strobes 
— SCA Adaptprs^olor Organs— Dig Ital in- 
struments-— Guitar Ampliffers^ FREE Sub- 
scriptions. SWTPC. Box PM32040. San 
Antonio. Texas 7S284. 



010 Radio Programs. Catalog $l.DC rRe- 
tundable). Radio Vault. Box 9032-P, 
Wyoming, Michigan. 49509^ 



t^TRACK Stereo Tapes or Cassettes— 
Complete Selection — Order by title. S3.50 
—4 for 112.00. Regal, 1252 Pendleton St.. 
GreenvilTe, S.C. 25511. 



STIRCO ACCESSQRV And marntenance 
line needs new distributors Operate from 
your home with no overhead. Be your 
owji boss. Send $10.00 for complete sam- 
ple kit, prices and fact sheets. Or— 
$100.00 + $5.00 partial freight for deal- 
ers starter kit— value $422.00. Himit 1) 
UNITEQ STEREO ACCESSORIES. f.O. Box 
524. Cusla Mesa, Calif. 92627. 



FREE Stereo B Track Tapes for 90 Sec- 
onds of your Time. Sound Sales. Box 14, 
west Union, Iowa 52175. 



8EST Buy! Unrecorded Cartridges, Cas- 
settes. and Supplies for those who load 
their own. PIAtTRAIHh Box 5562, Toledo. 
Dtiio 43613. 



Mi MUSIC AND MUSICAL 
INSTftUMEHTS 

WE Pay All Recording Costs on 
accepted material! Need new song 
Material for immediate recordlngT 
Grand Recording, 1354-PM Hancock St, 
Cuincy, Massachusetts 02169. 



ACCORDIONS And Arnpimers! New-Used. 
Cordoynx, Excelsior^Top Makes!! Save to 
50%. Direct factory dealer. Terms. Trades 
accepted. 5 day home trial. Free Catalog- 
Discount prices. Writer Accprdipns 
Unlimited. Dept. R. 3147 North Luna, 
Chicago 60541. 



GUITAR MIKING Books. Imported 
Woods. Supplies. Acces^Dries. Catalog 
254- Guitar Center, Box 15444, Tuisa^ 
Oila. 7411S. 



REGINA Music Boxes 15^ Oi$c Spring 
or Eiectric Operated Brochure. Regina 
Music Box. Sawnee Bean Road, Tbetftird 
Center^ Vermont 05075. 



EASY TO Hay And Make. Quality OuloE- 
mers. Banjos. Thumb Pianos: Instruments 
And Kits. Can Be Profitable Hobby. HERE, 
Inc.. #P, 410 Cedar Avenue, MinneapDlts, 
Minn^ S54D4. 



LEARN TO READ MlfSIC In one Evening. 
AmariiKE New Book Shows Howt $3.00 
Postpaid, CKff Ban tel, Box 2086, 
Capistrano Beach, Calif. 92624, 

GUITIHtSTSM! Fantastic Savings— Gui- 
tars? AmpliReF^— Popular name brands, 
largest selection. Money Back Guarantee!!! 
32 page illustrated discount catalog. Send 
25^ today: Guitars Unlimited, Bex 343, 
Dept PH. Richland, Washington 99352. 

30% TO 50% OlSCOUNTr Any Modeh 
Guitar, Amp, Drum, Ban/o. [>obrPf Free 
Catalog! Warehouse P24, BO* 16399, Fort 
Worth. Texas J6133. 

AOCORDIOH Top brands. Buy direct. Tre- 
mendous discounts. Trades accepted. Free 
brochure PM. Accord ion-O-Rama, 874 
Broadway. N.V.B. 10003. 

PLATER Piano Rebuilding— get details 
from? VestRl Press, Vestal 11^ N.Y. 13850 . 

AtCDRDlON Manufacturing, 6S46-P 
North Avenue. Chicago, Hllnois 60635. 
Concertinas. Hohners. Chromatics. Gui- 
tars. Drums. New, Used. Tuning. Repair- 
i rtg. Wholesale Catalogs Fr&e. 

VIOLIN And Guitar makers — send for 
latest Free Catalogue Of wflods & ac- 
cessories. international Violin. PMl, 414 
East Baltimore St., Baltimore, Md. 21202. 



LEARN Banjo. 5-Strlng Huegrass. No 
music. Makes leirning easy. Free details, 
BlayloclU Box 25-M, Marietta, Georgia 
30060. 



POEMS Wanted for songs. Nashville 
Music Productions. Box 40001-P, Nashville, 
Tennessee 37204. 

WHOLESALE. Musical Instruments— Ac- 
cessories. Allied, 573 Route 17, Paramus. 
New Jersey 07652. 

SWISS Music Boxes, Movements. Tunes 
To Order. Spielman. 55 West 42nd. New 
York 10036. 

$DNGP0IMS, SOHGi? UrgentFy Needed, 
Possible Recording /Publishing, SO-SO 
Agreement. Betty's Music Makers, 1417 
Park Building, Dept. B. Pittsburgh, Penna, 
1S222. 



LEARN Guitar Fast. Play Any Song Using 
Only Five Simple Chords, Satisfaction 
Guaranteed. $L9B. Jamie, Box 179, Lake 
Jackson, Texas 77566^ 



WHOLESALE FrofesSinnal Guitars. Am- 
plifiars, PA Systems. Free Catalog. 
CARVtN, EScnndiifq, Canr.92D27. 

PIAN8 AND DHGAN LEARNING MADE 
EASIER. A natural for the beginner. Details 
free. Keyboard Decals, Dept. PM82, Box 
8985, Orlando, Florida 32BQ6. 

PEYOHEDEUt And Sexodelic Lamps Tre- 
mendous $5.00 Each. Guaranteed. InsJiarp, 
Box 321. Sanborn, New Tork 14132. 

3d% DISCOUNT Name Brand Musical 
Instruments. Free Catalog, Freeport Music. 
455F Route UP, MelvIlleH N.Y. 11746. 

PUTS! Build dulcimers, guitars, baEalal- 
kas, thumb pianes, harps* From $2.95, 
Finished dulcimers from $19.95^ 8665 
West 13th Avenue, Denver, Colcrado 
80215. 



FREE Recording. Details. Newart 
Publications, Box 893, Syracuse, New Vork 
imL 

POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49^ 
West 32, New York lODOl. 



CONSERVATION TRAININC 



GAME warden, Government Hunter. 
Forestry, Park & Wildlife Service announce 
job openings regularlv. Prepare at home 
for outdoor work, good pay, security. Ap- 
proved tor Veterans! Freef "Conservation 
Career Kit." North American School of 
Conservation, MP, Newport, Canfomia 
92683. 



SURVEYING TRAINING 



SURVEYING Transit Uvcl Klt^ instruc- 
tions $5^DQ. Box 413. Altadena, Calif. 
91001. 



EDUCATION AND 
INSTRUCTION 



FINGERPR I HTI NR^l n we stigatlon . Exc it- 
ing, secure career^ iearn at home. Free 
book. State age . . . institute of Applied 
Science, 192D 3unnys1de, Dept. 168. 
Chicago. 1 Hingis 6Q640, _ 

WATCH REPAIRING. Unique home Study 
course. Free information. Chicago School. 
YH. Fox River Grove, Illinois 50021. 

BIG Profits — Heal Estate, Invest, sell. 
Broker. Free Booklet. Prepare at home. 
Approved. Veterans. Weaver School, 
3S19-PB Broadway, Kansas City, Missouri 
64111. 



BECOME Medical Laboratory Technician, 
study at home. Licensed school. Write] 
Med Tech Schoulp Box 491+ Hollywood, 
Florida 33C20. 



HIGHLY Effective, Profitable Short 
Courses. f75 Choices). Study At Home. 
Diploma Awarded. Our 27th Year. Free 
Literature. CIEE-25, Box 10634, Jackson, 
Miss. 39209. 

complete yd UR HJGH SCHdDL At home 
In spare time. Texts furnished. No classes. 
Diploma. Our 75th year. Free Brochuire. 
American School, Dept. XC4B, Drexel At 
58th, Chicago 60637. 

P I ANO Tec hnology — El ec t ron k organ 

servicing, learned easily at home, C. L Ap. 
proved. Free booklet. Niles Bryant Schoolp 
Oeot. Pp 3631 Stockton, Sacramento. 
California 958 2D. 



LEARN To Fix Typewriters^ Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 ^n one hour. Learn at 
home In spare time. Industry Approved 
course, facts free. Send name. Typewriter 
Repair School, Dept. 3310-082, Little Falls, 
New Jersey 07424. 



LEARN Auctioneering. Term soon^ Free 
catalog. Relsch Auction College, Box 850, 
Mason CitVK lowaSd401. 



iVantinmd ha nrzi 
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■ DUCATION ANt» 
tN&TRyCTI0M 

(C'cnilinufrf /roffi prttc4imf 

EXT£N$tON AJid Fosl-Grsduate Award;^ 
\n PhpjQSQph^, Art, sciences. Botanic Med- 
icine,. HQineopathiy, Radhonits and others. 
^ subjects. Curricular free ifairniaH $1.00 
refundable), fleiistrar, Sussex College of 
Technology. High fields Dan a HI ll. Sussex. 
England. 

HifiHLV EFFECTIVE Home study courses 
in Electronics Engineering Technology ^nri 
Electronics Engineering Matnematics. Earn 
your Degree. Writfl for Free Descriptive 
literature. Coolc's Institute of Electronics 
Englneerlngr [Dept. 10), P.O. Box 10634, 
jackson. Miss. 39200. (Established 1945K 

PIANO Tuning quickly learned with 
home study course. Diploiria granted. 
American Tuning School ditroy^ Calif. 
^5020. 

DETECTIVE Course. Free InformatEC-n. 
Universal Detectives, Bax S160-F, 
Urtjversal City, California 91&06. 

AUCTiaNlEniNfi. Resident or hame 
Study course. Free Catalog- Nashville 
Auction School 2004 West End, lyashviile. 
Tennessee 37203^ 

AUtOSUfiGE^lDN. Sleep-learning head- 
quarters^ Tapes, records, boohs. Cigantic 
catalog free. Resesrcti Associatian, Box 
24P^, Olympia, Washington 90B51. 

USED Courses' Boohsf list IQC^ Smith's, 
124 Marlborough, ^lem, Masisechusetts 
01970. 

UNLOCM Your Future. Be[:ohie profes- 
sional Locksmith by spare time home- 
study. Make up to $6 per hour. All tools, 
equipment incl, Facts free. Send name. 
Locksmlthing ln$t. Dept 13IQ-OI2, Utile 
Falls^ New Jersey 07424. 

ORAPHOAHALTSIS — Learn scientific hand- 
writing analysis for profit, pleasure. Free 
sample lesson, catalog, reveals plan. 
Write: Igas inc., 326 Jackson, Dept. 2EV-2. 
Chicago B0BO6, 

FERFECT Husband-wife business, learn 
Upholstery at home. Make $10 in 3n hour. 
Guy — repair — sell for even bigger profits. 
Kit$. tools included. Free Booklet. Up- 
holstery Sl Decorating School, Dept- 
5310 OB2, Utile falls. Hew Jersey 07424 . 

RELIGIOUS VOCATION? Writer Church Of 
Holy Ughi tnc., P.0, Box 4473. Pittsburgh, 
Pa. 15205 

DETECT I Vi Pratession, Easy home 

study; free tie-lack or lapel pin, cer- 
tiftcate, future. Gl approved. Frofessianal 
Investigators, Box 41345, DepL CP, Los 
Angeles. Calif- 0004L 

USED Courses! Books. Catalog lOCi 
{Courses Bought). Lee Mauotain, Pisgah, 
Alabama 36766- 

DETECTIVE And Fingerprinting Courses, 
write. Detectives, Box 1B5-P, Fairfield, 
Alabama 35064, 

LEARN TO WEID— Arc, Pipe, Cas, TJC, 
MID, plasma, free Bulletin, Write, phone 
Or visit Aporoved Ohio No. 7D-12-0054-HT. 

HOBART SCHOOL OF WELDFNC TECHNDL- 
OCT, BOX 72, TROT, OH ID AS373. 

THOMAS A, EOrSOH COLLEGE Master's 
A Doctor's ^’DFF CAMPUS^' DEgree fio- 
grams In fteligian g General Education. 
Writer TAEC, Box 6BB, Palm Beachn Fla. 
334B0. For Catalogue send $1,00. 

BET A British Degree. Divinity. Philos- 
ophy, Radionics. 35 Courses. Prospectus 
free. Brantridge Fciest Sc hoe). High be Id. 
Dane Hill, Sussex. England. 

OWN Collectiofi agency. "'Little Gold 
MineP' Franklin Credit, Roanokf, Virginia 
24004. 

SEWING Machine Repairing. Unique 
instruct ions. Lucrative profits. Diploma 
awarded. Cresslin Correspar^dence School, 
Box 927, spencer, fowa 51301. 

LEARN Asleep or awake! Records, tapes, 
equipments Free catalog! Drawer PH4O0, 
Ruidoso, New Mexico 86^5. 

200 POPULAR MECHANICS 



CIVIL Service HandOook S4-D5^Gam- 

E lete Guide to Civil Service Jobs $4.96 — 
ome Study Course in Civil Service Jobs 
$11.96— No postage— Jackson Supply. 

Ml. Libertr, OhiP 43048. 

COLLEGE Degree at home. Your choice 
of subjects Incl. law. Easy tuition plan. 
Williams College, 446 East Second south. 
Salt Lake City. Utah S41U. 

PRACTICAL Educational Books, Free De- 
tails: LD,C., P.O. BOX 133 PM, Caldwell, 
New Jersey 07006. 

FR£E Book tells how to gain profitable 
skilf in understaffed field as camera re- 
pair technician. APPROVED FDR VETERANS 
TRAINING. Home study Of classroom. 
National Camera, Dept £AC. Englewood, 
Colo. BOllD. 

HOW To DEVELOP YOUR E.S.P. POWERS! 
Amazing Record Series now Available. 
Send for FREE Information. No Obligation. 
Hallstrand Enterprises, 12221 iWiitfier 
Blvd. Dept- P6, Whittier, CaNf. 90602. 

If YOU Really want to suoceed at life, 
my LETTER FROM A FRIENO WRI help you 
a$ it has helped so many others. Sand 
$tOO for this indispaosable guidance. 
ERB. Box 21003, Philadelphia, Pa. 19154, 

flRDfHATfONS, Lifetime! Church char^ 
lered 13871 Write! 7D8 Bragg, Mpnroe, 
Worth Carolina 28110^^ 

ALTERNATOR Generator and Starter Re- 
builders Courses. Gee Auto Supplies and 
EquipmenL 

COM P UTE R ELE CTRO N1C$— Complete 

Course teaches basics of Logic Design- 
handy devkes you can build! Freg Details. 
Dynasign. Box BO-M, Way land. Mass. 
01778. 

FORBETFULI Develop powerful memory 
quickly with our astonishing, proven 
method. $2.00 Guaranteed. Sigma, P.O. 
Box 91033-A, Cleveland, Ohio 44101. 

MEHp WOMEN Break barrier now. Earn 
$9,O0O'S2D,D0O annual ly. Automobile Sales 
Industry needs thousands. Free Aptitude 
Test. Job Assistance. FVASS, Box 628P, 
Botsford, Conn. 0B4D4, 

VETERINARY ASStSTA NT— Train at home 
In spare time for animal care career. 
Unlimited opportunities— hospitals, shelt- 
ers, zoos, pet shops, kennels^ laboratory 
ies, etc. 6end fpr FREE '^Career Kit^', 
North America n School of Animal 
Sciences, AZ, Newport Seoch. Ca!ifornia 
926B3, 

SURVETIHG pats BiRtrT United States 
Department of labor reports '^Openings, 
for 26,000 Surveyors Fn next ten years.'’ 
Easy home-study plan guides you. Send 
for Free "'^rveying Career Kft,” North 
American School of Surveying^ A2, 
Newporl Peach. California 92BB3- 

LAUNCH New Career In 48 Hours. 
Management Studies, Box 17434, west 
Hartford, Conn. 06117^ 

GAME WARDEN, Government Hunter, 
Forestry, Park & Wildlife Service announce 
job openings regularly. Prepare at home 
far outdoor work, good pay, security. Ap- 
proved for Veterans! Freef " Conge rvat ion 
Career Kit/' North American School of 
Conservation, AZ, Newport, California 
92663. 

LEARN BEGINNING ALGEBRA. Four work- 
books and answers only $3.00. Key Pro- 
j ect. BOX 2304 A, Berkeley, California 94702 

BOOKKEEPIHB Service. Operate your 
own. We train you. Universal Bookkeeping, 
Box 664- M, Springfield, Missouri 6680L 

LIFETIME Ordination. DOCTOR OF DIVIN- 
ITY, Church Charters. Details 26Cr Life 
Science Church. 2207 Cardinal, Rolling 
Meadows, lilinois 6D008. 

INSTANT High Schdol Diploma, for lost 
Diplomas. Free Birth Certificate, only 
$2^ DO, Steele. Box 122p Dept. 1^, Cana. 
Virginia 24317. 

FOR INVENTOItS 

U.s. PATENT Office Searches. 234 iroad- 
way^ Rqcm 3615^ Hew York 1001 7. Free 
invention certificates. 



INVENTORS — If you biva an invention 
fpr sale, patenteo or unpatented, write 
for free brochure outlining manufacturers 
requirements, royalty rates. Kessler 
Corporation, G-58Ff, Fremonf, Ohio 43420. 

CHEMIST ANSWERS ALL. Trouble Shoot- 
ing. Formulas, Consultation^, Research. 
Free Information. Pamphlet. Burchette^ 
Box 1114, Spring Vallevt California 92D77. 

INVENTORS — Get Professional indepen- 
dent evaluation of your ideas, inventions 
by experienced engineers before investing 
m costly patent and marketing servlces- 
Write: Invention Evaluation Services, Box 
666. Marion, Ohio 433D2. 

PATENT Application Financing. Free 

E atent search plan. Global Patent 
Ivision, 2420 77th. Oakland, Calif. 946D6. 

PROMOTE IT TDURSILF— Complete 
guide tor fnventars. Development thru 
sale: Quantum Group^ 1529 Groenleaf. 
Evanston. Illinois 60202, 

INVENTDRB: Yoiit ideas and Inventions 
{pafentedi: unpatented) expertly searched, 
developed for commercial appeal and 
cash royalty sales to manufacturers by 
professtonai Invention Developer with ex- 
cellent record Of experience. B. S. Sndus- 
trial Engineering^ United States Patent 
Office former Patent Examiner. United 
States Covemment former Patent Advisor. 
Second decade reliable service! Member: 
United States Council Internationai Cham- 
ber Commerce. Free ''Invention Record'' 
and "Recommended Protection Proce- 
dure Airmailed! Writer Ravmond Leg 
Invention Developer, 230P-Par1j Ave., New 
York. New York 10017. 

FREE PAMPHLET: ^'Tips On Safeguard- 
ing Your Invention;'*^ Write; United States 
Inventors Service Company, 5D1-P 
Thirteenth Street N.W., Washington, O.C. 
2D004. 

“fHWNfDRS— United Slates Patent Of 
rice Searches, Patent Development Engi- 
neering, marketing of inventions — ideas 
by Licensed Professional Engineer — 
Patent Engineer and United States Patent 
Office Former Examiner. Inventions devel- 
oped for patenting and marketing. We are 
contacted by many manufacturers seeking 
to purchase appropriate new products In- 
vented by our clients. Send for Free In- 
vention Certificates and Invention Infor- 
mation. Serving inventors since 1948. 
George Spector, Licensed Professional En- 
gineer-Patent Engineer — 3616 Woolworth 
Building. New York, N.Y, 10007. 

~pR0SE01fTE Your Own Patent Applica- 
tlon- All Material, Three Booklets Including 
Step-By-Step Procedure — $9.00. Inventors 
Service, Box 3574, Washington, CX. 
2D007. 

PATENT Searches including maximum 
speedt full airmail report and closest pat- 
ent copies. Quality searches expertly 
administered wUh complete secrecy 
guaranteed. Free Invention Protection 
Form and "Patent Information.^* Write: 
Washington Patent Office Search Bureau, 
Benjsmrn Frank Fin Substation, F,D^ Box 
7167, Washington, O.C. 2D044. 

IMMEDIATE Cash, for pa ter>t applica- 
tions. Fret patent searches. Write for de- 
tails. Universal Patents, 184-D^ Marion, 
Ohio 45750- 

BECOME Registered Patent Agent- De- 
tails, Sample Test $5,00. Refundable. 
Patents, Box 282, Bonner, Kansas 66012. 

DD-IT YOURSELF fKVEPiTiaN PROMOTION. 
New booklet for inventors. $3.D0 postage 
paid. Harper, Box; 6684L Houston, Texas 
77006- 

MONTHLY Information, nows, analysis 
of invenlion business. Subscription 
I $l3.D0p copy 11.60, Write; STHtNESlS 
Magazine. Box 157-F* Manhattan Beach, 
Calif. 90266. 

HDW To Make Patent Searches Any- 
where $3-00. Galaxy Research, (P) Box 
8170, Kansas City, Mo. 64112. 

























INVENTIONS WANTED 



EXKirr- IMPORT 



INVENTIONS Needed immediateljf for 
msmifacturers. Fof addit»orral information 
write: Kessler Corporation, C-^IW, 

Fremont, Oft ip 43420^ 

I N VENTO mj ! Quic k Action! 2^ 
'"Ho Advance Fee" Invention/ Patent 
Buyers^ Brokers — S2,0Q, speedline, B4 Sb, 
Woodriver. Ml. 62Q9S. 

INVENTIONS Wanted. Patented: unpat^ 
entedn Tremendoys menu fee turef$ lists. 
Global Mar^etine Service. 2420G 77th, 
Oakland, Cal if ornle 94005, 

FREE "'Directory of SOO Corporationsi 
Seeking new Products/' For information 
regarding developments, sate, Iken^ine of 
iroor patented/unpatenled inventions. 
Write: Raymond Lee Organkationr 230-N 
Park Avenue, New York, ttew York 10017. 

(NVENTDltS! Protect your ideas* Free 
"Recommended ProcedureSr^' Washington 
Inventors ServLce, 422F Washington 
Buildine^ District of Columbia 200QS. 

INVENTOR Si Don't se^M YPur invention, 
patented or on patented until vou receive 
our offer. Eagle Development Company. 
Dept H. S3 Wall Street, New York, New 
York IQOOS. 

INVENTORS!! Sell your irfvention for 
cash or royalties! Cur client manufactur- 
ers eagerly seek new Items. Patented. UO’ 
patented. Financial assistance if needed. 
25 years proven performance. For free in- 
formation. write: Dept. 15, Gilbert Adams,, 
invention Broker. 81 Wall St., New York, 
NX 10005. 

rNVENTDRS! We will deveiop, sell your 
Idea or Invention. Our nstional manufac- 
iurer-clients are urgently seeking new 
items tor highest outright cash safe or 
royalties Financial a$sistance available. 
15 year proven performance. For free In- 
formation write: Dept. 47. Wall Street 
Invention Brokerage, 7S Wall Street, New 
York, H.Y, 10005. 

¥fE Either sell your invention or pay 
cash bonus- Write for details. Universal 
inventions, 2S-E, fAarion, Ohio 45750. 



PATENTS FOR SALE 



PAnmrS Available fFIve) Sale Or 
License. Speedline, B458, Woodriver, IM. 
62095. 



MANDFACTURINa 



INVENTORS Ideas Developed. Research. 
Models. Manufacturing. Sales. Free Sro- 
rhore. Since 1942- WElliam Parker, Box 
GS05, Orlando, Fla. 32S03. 



BUY IT WHOLESALE 



3D0,QQG Products. Buy Direct. Imports 
Available- Details 25C- Midland Purchasing, 
Grimes, Iowa SQlll. 

FREE Membership. Wholesale Buying 
Ciub. Join Now. Renlee, 215P Golf Lane, 
Hewlett Harbor. N.Y. 11557. 



HEARING Aids, batteries. Wholesale. 
Catalog 25C- Fiston, Box 1444, New 
Preston, Conn, 06777, 



WORLO^S Largest wholesale dropship 
sources. U S„ foreign. FBCtOry suppliers 
dropship direct to you or costomers. 
Nowl, have your own catalog for pennies. 
Free details. International Buyers, Box 
163&5-M^ Portland, Oregon 97233. 

TELEPHONE Answering Machines. 
Robinson Associates, Box 2049-PM, 
Peabody, Mass. G19GD. 



BARGAINS! Buy wholesale and below. 
Name brands- Appliances, furniture, 
sports equipment televisions, cameras, 
watches, jewelry, thousands more. Huge 
discounts to $1,000.00 on new automn^ 
bMes. All makes. Free details. Write today: 
Worldwide 9a rga in hunters. Box 7 30- A, 
Holland, Michigan 49423- 

SAVE 30 TO SU% ON TOUR NON-Perlsh^ 
able Grocery Items, Free List . . . ES' 
tab li shed 1916- Flnneer. 416 S. Cl ore 
Ave., Harrison. Mich. 4BG25. 



ORIGINH Oil Paintings 16x20^^ S72.00 
doien. Details 25C- McDaniel, 3632 Topax, 
Claymont, Delaware 1B703. 

JAPAN: 1200 Products direetbry^ Illus- 
trated Manufactirrers' names, addresses. 
|3.00. Send cash, Yama^ata Office, B14 
Tofin SIdg., Marunouchi, Tokya. 



FDR THE HOME 



HAVE YOU NAD IT WITH WATER IN 
YOUR HASEMENTT End your worries about 
Sump Dveitlbwing due to power failure or 
pump failure. Instad the battery operated 
ARUA-NOT emergency sump pump sj^stem 
and relax- Only I219.0Q plus car battery. 
WHte for details: Aoua-Not Inc., P.D. Box 
133, Highland Park, Illinois 60035 
AC 312/945-0808 Deaier/Dlstributor 
inquiries Invitedn 



OF INTEREST TO WOMEN 



PRD-TECTD-CANE While defending your- 
self, mark your assailant for future idanfi- 
fjeation. Aluminum Cane with velvet soft 
handle and indelible marking powder 
$8.95. Bremer Brease INC. 971 Washington 
Avenue, Macon, Georgia 31201. 

1000% PROFIT Bronzing Baby Shoes. 
Free Literature; NBQ, Box C-4 -Pm- 3^ Coral 
Springs, Florida 33065. ‘ 

WANT A new car, color TV^ new clothes? 
Learn hundreds of ways to make money. 
5 month subscription FREE, Write: $ales- 
man's Opportunity Magazine, Dept. 17-HO, 
1460 Hancock Center, Chicago 6061 1. 

$TOO WEEKLY Possible addressing mail- 
ing. Sparetime. Free details. Send seir 
addressed stamped envelops, Newby 
Publkations, Box 20427-PM, San Antonio, 
Texas 76220. 

$6.00 DOZEN Paid lacing baby boots! 
Cowboy, Warsaw 9^ Indiana 46560. 



HOW To Make Money Writing Short Para- 
graphs. Information Free. Barrett, Dept. 
C j7;K3, j216 N. Clark, Chicago 6066 P. 

HOMEWORKERS! $1DD.9D Weekly ad- 
dressing for firms. Begin Immediately. De- 
tails — send stamped, addressed envelope. 
Hamilton, 272-TM-6, Bfookiyn 112 3 5. 

HOME Newspaper clippers needed. $500 
monthly possible. Details free. Foster, 
272 MA-8, Brookixn 11235, 

WOMEN Needed Now tb fill out income 
tax forms at home. We show you how. 
Simple, easy to learn* $700 per month 
earnings possible. Details mailed free. No 
salesmen. Hurry. Federated Tax Service. 
2039 Montrose, Chicago 60618- 

FURNITURE SLIPCDVEftS! 426 Grand 
Street, BfbDkIyn, New York U2ll. Free 
Information Chart. 



$500 MONTHLY Possible addressing- 
stuffing envelopes fionghand— typin|s} at 
home. $500 monthly Clipping news item$ 
from your newspaper. Information; 
Send sfamped self-aodressed envolope- 
AmericarHr Excelsior Springs, Missouri 
64024. 



HOMEWORKERS: $75.0D Thousand 

Home Addressing Possible! For infprma- 
tipn send 25c and self-addressed, stamped 
envelope- Wirilam T. Clarke^ Dept. PM, 11 
Watson Avenue, East Orange, New Jersey 
07018- 

PEARLS, jewelry. Artificial flower mate- 
rials. Hartdlorafis. Wholesale discounts. 
Catalog 50C- Boycan's, D-14, Sharon, Pa. 
16146, 



ACNE! Simple Treatment. ThrilUrig Re- 
sults, Send $2. DO Complete Information. 
Box 177, Irvington, Alabama 36544 



CIFT SHORFING 



FREE cmiBG Dr Sensational Gifts and 
Novelties, J 6 L, Co., 73-B Main St., 
New Paltz, New York 12561, 



SHOPPERS Paradise! Sensational Sav- 
ing! International Suppliers, Dex K-37D6, 
Hong Kong, 



FREE Onyx Gift Catalog. BALERS, Box 
15123, San Diego, Cal. 92115. 



FREE Spectacular Catalog, NEWEST Ex- 
citing anJ Useful Gift Ideas. Delphi-lCB, 
Box 31072, San Franrciscu, CallforT^ia 
9413L 



ONETHIRD OFF! BONUS OFFER! FREE 

Catalogs Gift and Household Items, Sim- 
ulated Diamond Rings, Self Improvement 
Boohs. Olive EnterpriseSn 1739 Lasenda, 
South Pasadena, Calilornia 91D30, 



HANDCARVED MEXICAN Trays, Hot- 
plates, Ashtrays. Select from 52 diheront 
ceramic tile bases. Write GCICD, Route 
1^ Box 264T^ Laredo, Texas 78D4D. 



CHECK PROTECTOR— Dials dollars and 
cents to $9,999-99 $6.98 postpaid, 

D W S, Dept. 181, 12216 Michigan, 

Chicago, Illinois 60623. 



6£N$AT1GNAL FREE GIFT CATALCGDE! 

Charles Moreland, 29163 Hook Creek 
Hoad, Lake Arrowhead, Calif- 92352. 

MAILORDER RECORDS help get Increased 
businessl Complete 32 Page Record Book 
shows your inquiries orders, advertising, 
expense, etc. Only $1,00. A« MARTIPt 
POPULAR MECHANICS, DEPT. PMR, m 
WEST 57 STREET, NEW YORK, NX 10019. 

WATCHES, OLD COLOf 
JEWELRY 



HIGHEST CASH Far Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mall Articles Today. Free gift 
with Information, Chicago Gold & Precious 
Metals, E E- Monroe, Dept. 1253, Chicago, 
6D603, 



WANTED - - - Cold, Sliver, Platinum 
{any form). Coins. Information Free. 
Wilmot's, K967-A Bridge, Grand Rapids, 
Mich. 49S04. 



COMPLETE Watchmakers*— Jewelers' Cata^ 
log $1.00. Snell-Bengal, 205 Helm Building, 
Fresno, California 33721. 



WATCH And clock repairing books. Free 
catalog. North American, Box 77-AV, Fox 
River Grove. Illinois 60C21. 



CASK Immediately for Old Cold. Jawelry, 
Gold Teeth, Watches, Diamonds, Specto^ 
eJas, Silver, Platinum. Mercury. Free In- 
formation, Rose Industries. 29-A East 
Madison^ Chicago 6D6D2. 



SAVE OHETHIHD On Prices of beautiful 
MerIHe Gem Rings. Limited time. FREE 
catalog. Olive, 1739 Lasenda, South 
Pasadena. California 91D3Q. 



WEARING APPAREL 



PROFITS FROM CLASSIFIED ADVERTIS- 
ING! Booklet shows you how to $tart your 
own business with Classified Advertising. 
Only $1.DD [Refundable with frrst order.) 

C. A. MARTIN, POPULAR MECHANICS, 
DEPT. PMP, i24 WEST 57 STREET, 
NEW YORK, N.V. 1D01S. 



HEARING aids 



HUGE SAVINGS. Eliminate Dealer tnark- 
Ups. Free Trial. Batteries Wholesale. 
Term^ Arranged. Lloyds-PMC, Rockford, 
III. 611Q8- 



IMPRDVE YBUR HEARING Information 
Absolutely Free. Rhodes, Box 51S-PM<, 
Paducah, Ky. 42001. 



HEARING Aids — Huge savings on tlny« 
all in the ear, eyeglass, behind the ear 
and body models. Free home trial, low as 
$10 monthly- Write For free catalog. 
Prestige, Dept. R^, Box 10947, Houston, 
tex3S 77D18. 



WHDLlSAlE pi$counters! Famous Aids;! 
Batteries! Repairs! AldMart, Box Zh St. 
Petersburg, Florida 3373L 
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SCIIMCI AND 
CHEMISTIIV 



GHEMIsniY Ami OEotop CltdlOf 3SC, 
Boul«¥Ard Uboratories, Suite 302, 3U4 
E. &3fd 3L, ChFciBG, III. S0617. 



GH EMI tils And 3fiparatu$ for Indus- 
trial, anaIrticaL and private laboratories,^ 
C^talbi 50(. Dept. M-SDp BtolDEioal Supply 
Ca^. 117€ ML Hope A¥e., Rocnester. N.Y. 
14620 . 

CATAIOGUE Df those ver^rV bard-to-find 
chamrcal pruducrts, tblnes that eo boom, 
inuJti-staEe rookets, 500 How-Tq boolcs, 
10,000 tormylas of every coneelvablt 
iriFKlure In science and industry. 50t. 
iKenrus-G. iox i56M^ Staten Island, 
New Yart 10309. 



lABORATORY Supplies at discount 
prices. Cataloeue — 35C. Deluxe Scientific; 
Manitowoc, Wisconsin 54220. 

SECRETS OF THf PYRAMIDS Ejcdling 
ExpeFlments Complete Plans For Working 
ModeL Sl.OO. PIP, 5951 Grace. ChicacOi 
IIP. 50634. 



ROCKET Kits, engines, IFaurtchiers, acces- 
sories^ Send 25C for packet of irori-ons, 
decals, literature. fast service. 
ASYROPiAUflCS, Box 77F, Mineral Fomt, 
Wisconsin 535fi5. 



FORMULAS, FLANS, KTC. 



ANY FORMULA— S5.DD. Catalog— Man u- 
facttirlng Treatise 254. Belfort, 192 h. 
Clark. Gnicaeo 60601. 

SMOKE MEAT FISH Came. Instructions 
remcMiel used refrigerator — Make Smoke 
house. Recipes smoked lunchmeaL wein- 
ers, pepperoni, salami, jerky. $2.00 lo: 
Meat Smoker, 2009 F West, 7600 Soutti, 
West Jordan^ Ulah 84094. 



FLAfiTIC^ 



FitERfiUSS Resins. Mat CEoth. Roving 
For Moldine, layup. PLEXIGLASS Stieefs, 
Rods, Tubes. Marine Plastics^ P* 0, Box 
1S44, St. Uuis. Mo. 63118, 



LARGEST Handicrafts Supply CataJoeue 
$1.00 (Refundable^ R.P.H^ ManufacturioRn 
24-M-6 Winter^ Stamford, Connecticut 
05905. 



EMBED Flowers, SheMs, Minerals, Coins. 
Photos, Anything, in clear Castolite. Past 
paperweights, desk sets, key tags, fine gifts, 
decorative accessories. Make flexible 
molds over any patterns, any size. Re- 
PfEHitice your own designs in plastics, 
meta/l, plaster, cement, wax. Ho tools re- 
quired. Highly profitable. Manual 25C. 
CastoJite, 72J PM, Woodstock, III. fiOO^B. 



TA1A«UHC FINDCRS 



TREASURE Hunters! PrO&pectOrs! Relco^S 
New Instruments Detect Uuned Gold, 
Silver, Coins, Minerals. Historical Relics. 
Transistorised. Weights 3 Rounds. Si 9.95 
up. Instant Financing Available, Free cata^ 
log. ReEcn, Dept. A-40. Box 10A39. 
Houston, Texas 77016. 



POWERFUL Metrotech locator detect 
gold, silver* coins. reMcfi. Moneyback 
guarantee, terms. Free information, under- 
ground Explorations* Dept. a. Box 793, 
Menlo Park, California 94025. 



FREE 140 Page Detector Catalog. 
General Electronic Detection Co., Box P7. 
Bellflower* CaUfornia 90706. 



SEARCH Treasure Finders, Locate gold, 
sliver, coins, relks. Operate underwater. 
Honey back guarantee, free information. 
Search Electron ios. Box 6396~A, 

5t. Petersburg, Florida 33738. 



FIND Buried treasure with revolut tan- 
ary patented, analytical metal detector. 
Features push button and automatic tun- 
in9t negligible ground piokup, greatest 
range. Free catalogue. Gardiner Electron- 
ics, Dept 9, 4729 H. 7th Avenue, Phoenix. 
Arizona 85013. 
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TREASURE Hunterst Prospeotars! Rook- 
houndsl Hobbyists! Find gold, silver, re He 3 
with world famous Detectrw Metal De- 
tectors. Free informatidn. Delivery imme- 
diate. Detectron. Dept. 8PM. Box 243, San 
Gabriel, California 91778, 



NOW! Enjoy the great outdoors in com- 
fdrt with your pocket size electronic 
SHeeter Skat mosquito repel I er. S9J5 
postpaid. U.SJ(^ Satisfaction guaranteed. 
OetectrOA, Dept. F-l, P.0, Box 243, San 
Gabriel, Califori^ia 91779. 

FISNER DETECTORS. You deserve the 
best! Free llteratura. FRL, Dept. PM-B, 
P-0. Box 490. Belmont, California 94D02, 

FREE— V ALU ABLET TREASUi E FINDER 

Catalog sent by return maiL Find Coins, 
Rings, Cold, silver. Metals, Relics, Write 
Today. JETCDp Dept. CPM. Box 25609, 
El Paso, Texas 79925^ 



GOLD MINERS. Work Streams or Des^ 
erts. Portable Gold Saving Machine, Plans- 
Reedy Bujlt Kit-$a7.D0 H-Ship. 
Engine Pump-$150.0C + Ship. — Placer — 
P.D. BOX 548. Suisun, Cal. 94585. 

COLDAK Treasure locators— Pleasure 
and profit In a hobby you'll enjoy. Find 
coins, relics, gold, silver Charge on 
BankAmerioard. GDLDAK, Dept. PM llQl-A, 
Air Way, Glendale, California S120L 

PftlCIOUS 9TQNCS A 
MINERALS 



500 POLISHED Gemstones $5.60, Turn 
bItcrafL 5401 James North, Minneapolis. 
Minn. 55430. 

EARTH Science Rockhour^d Magazine. 
Subscription $3.00. Sample $.40, Bqx* 556» 
PM, Downers Grove, HL 6Q515, 

GET Free cats fog no serious rockhound, 
gem cutter iewelry maker, hobbyist or 
craftsman can be without. Full of bar- 
gains, exclusive items, low prices from 
largest suppliers and authorities in the 
fie Ed- Free new catilog just off the press, 
yours for the asking. Write: Grieger^s, 
Dept. C-12, 1633 E. Walnut, Pasadena, 
Cafifornla 91106. 



RECEIVE An Interesting and different 
mineral specimen each month. Free in- 
formation. Mirteral Of The Month Ctub, 
Box 487-AD^ Yucaipa, Calif. 92399. 



CARTOONIHCip CQMMRR^IAL 
ARTS, SHOWCARD « SION 
PAINTING 



CDMPAGT 23 lesson Cartoon Course and 
CartoonisLs Magazine* $2,06. Hartman, 
Box 30367, Llncom, Nebraska 69510^ 

MODERN Cartooning taught by mall. 
Write for free brochuren Cartocnergma^ — 
Bex 263-4G. Branford. Conn. 06465. 

SIGN Painting— 51000 per Month Part- 
Time. Free Catalogue. Kaufmann Supply, 
Centertown, Missoud 65023. 

CARTOON For Money!! Big Free Booki 
Success, Box 855 -Ch Degrbqrn^ M|ch^ 
4812L 



SIGNS! Ma k?-yaur-qwn! SIGH-RITE Vinyl 
Seif-Adherlnig Letters and Numbers! 5 
Large Sizes? 4 Types! 8 Colors? Over 
20,060 to seleci from! inexpensivar 
Prompt Service! FREE BROCHURE! 
Americraft Mfg. Co., Bax 2b034 Northgate. 
Seattle, wash. 98125. 

LEARH Sign painting at home. Free Tal- 
ent test. Ben Kerns, Box 812-PM^ Green- 

viMe, S-C, 2960L 

--HOW TO MAKE MONEY WITH SIMPLE 
CARTOCHS-^— Informative book sent FREE 
tells way to big income. Cartoonists' 
Exchange, 9B. Pleasant HiU. Ohio 4535 EIh 



ADVEITTISING AGSNCIIS, AGV, 
SERVICE, MAILING LIST& 



ADVERTISINfi Ratebook leading news- 
papers, magazines, 25(. Chicago Advertls- 
infl Agency, 28^ E Jackson. Chlcagn 50604. 

MAfLORDER BUYERS- NAME LISTS. 
Gummed Labels S9-0D per LCHJO. 
N. 0 'Amato, BOX 3B5, Port Jefferson 
Station, New York 11776. 



MAILING LIST. Gummed rabOls, MajOi 
variety, chain ur^, food, dept Stores, 
ipbberst 300 M.C. firms, 1300 labels under 
36 ea. cover 50,000 firms, 49 States, Mall 
$35.00. J. Ryan. 114 £. Preston^ Baltimore 
Md. 21202. 



MAILING List Most all Kinds, 19.00 
1000 Gummed, Pi feu Tars mailed $5.00 
lOOO. DIxmallers, King, North Carolina 
2702L 



TYPEWRITERS, DUPLICATORS* 
OFFICE EGUIF, 



TYPEWRJTERSi Surplus good used Stand- 
ard, Office and Portable Models $24.95. 
Macrie's. 639 Bremen^ Egg Harbor, New 
Jersey 06215. 



RUBBER 9TAMF8 



ADQRESS Stamp B56. Signature S2.S6. 
Gateleg. Darors. McLoud, Qkla* 74B51* 

FREE 4S Page Catalog* Rubber stamps, 
qrinting. offtce supplies. Youngers Stamo 
ShoPp Princeton, lowa 52766, 



NAME Stamp $1.00. Free Catalog. Rush 
Stamps. 132 Farmcrest, Rush, New York 
14543. 



PICTURE Catalog. Lowest Fastest Best. 
Newton Industries, 1071 ProHftr Avenue. 
Prosser, wash. 99350. 



RUBBER Stamps, 3 lines, $2.06, Catalog 
2^. Tabco, Tomkiins CovCi Haw York 
1D9A6. 



THREE LINES— $1.50, Four Unes^2,00 
Maximum 27 Letters Per Line. T-Gordon’s, 
Box 741P. Reseda, Calif, 9133B. 



OFFICE SUPPLIES 



MAILORDER RECORDS help get Increased 
business! Complete 32 Page Record Book 
shows your Inqulrpes orders, advertising, 
expense, etc. Only $1.00. C. A. MARTIN, 
POPULAR MECHANICS, DEPT. PMH> Z24 
WEST 57 STREET, NEW YORK. N.Y, fOOIR. 

PRINTING PRESSES, RUBBER 
STAMP OUTFITS 



SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
7 free, Star Stamp Supply, 732 Federal, 
Chicago, III. 6D605. 



KIMPLE-X RUBBER STAMP PRESSES, Hy- 
draulic Operated, electrically heated. Sizes 
8''xl2^, 10'^xl5^. Starting outfits 
Orders for presses, supplies shipped day 
received. Free catalog low supply prices, 
send $1.00 for postage and handling (re^ 
fundable on first order). Custom 
Manufacturers, 406-P East Elm, Springfield. 
Missouri 55SQL 



RUBBER Stamp outfits, supplies, Klewlet, 
2025 Barney Road. Kalamazoon Michigan 
49007. 



PRINTING i^resses, type, supplies. Lists, 
166^ Ternbsugh Service, Mechanicsburg, 
Pennsylvanli 17055. 



TYPE Catalog No. 12. 12D pages. Send 
One Dollar. Deductible First Order. Acmt 
Type, 732 Federal, Ctiicagu, Illinois 0Q6Q5. 

LQW Priced Rubber Stamp Manufactur- 
ing Supplies, Starting Outfits. Martin. 
lft2 Major, Jefferson City, Missouri 65101. 



HARE Your own self mniding Rubber 
Stamps and printing cuts. Pi ex [rubber, 
Argyle A Wisconsin. 



$1.0D Lists You year to 1000 

ImporterSp JobberSp Mailers, our maiJing 
year. Dixieml, King, North Garollna 27D2L 



PRINTING AND SUPPLIED 



PHOTD DFFSET Printing, SOD by ll'^S 
copies $6.5D, 1*DOO copies $9.50. 
Nationwide Printing, Atlanta, ML 61723. 







PRINTING AND SUPPLIES 

ffvm piTCfcifiPV pvjreJ 



I, (WO BU&1NCSS Cards. Letter Heads. 
H&ads, And CaU Hotes V4,9l 
Superloex. Avon Lat^e. Dtiio 44Q1Z. 



BI^SmESS CAiOS liaised letters SB.65 
Thousand. Like Engraved, Erc-e Samples. 
Kavansgh, Boi 1222. arooklyn, N Y. 112Q2. 

B(fSINE$$ Cards. Rubber Stamps. Print- 
ifii. free Literature, Jprd3H*^Sn 5S2 West 
O'Connor^ Uma^ Otij0_45il01. 

ECDNdMICAl Printine: Stationery. 

Form$, Label Sn Business Cards. OumfinH 
weaubleau. Mn. 6S774. 



GUMMED LABELS 



IJWO GUMNtED A00AE5S LABELS ST.00 
FREE CATALOG. Atme Supply. Dept. PM^2, 
123ft VoslKamPn Pittsbureb. PennsyLvania 
15Z12. 



1.W0 fiUAIMED Address Labels Sl.OO. 
Wall's, Box 9B€A. SOutti Bend. Indiana 
46ftZ4. 

1000 DELUKE, Cold Stripe. Padded La- 
bels. Send name, address and zip code, 
SI, 00. Free plastic box witti order. 
D'Lynn^s Shop. 2Q11 W. Bor^d SI.. Denison. 
Texas 75020. 



1000 DELUXE Address Ubels. SI .00, 
Alton Howell 151:2 Orange Ave, DeFuniak 
Springs, Fla. 32433^ 

1QD0 PERSOKALIZEO Address Labels 
Sl.OO. McAllister* Box ^5. Titusville. 
Florida 327SO. 



REMAILING »RVtei 



FREE 1972 Directory Of reliable remail 
ers. Letters mailed from over 100 cities- 
Send 25t for postage and handlmjE 
lo; I ntern at Iona) Re mal IForwa rd in g 

Association. Box 1744-P, Miami, Florida 
33134. 



FORT BRAGG Remails. 2S0 Plus Poslase. 
DEM. Box 1302. FayettevIMe H.C. 2S301. 

CO NFI PE NT I AL Rece Ivin e-Forwa rd in e- 

Monthly rates. Wright. Box 2112 M. 
Asheyille, r^.C. ZRft02. 



WAGHINGTOH BC RemaiJ^ 25C. Rece^v- 
ii^E'Forwarding. Gabriel. Box 4552. 
Washington. D.C. 20017. 

RECEIVIHG-Fprwarding. Monthly rates. 
Hedgpeth, 324-M South Fbsl Alhambra. 
Calif. 91&02. 



CONFIDENTIAL New York City mair ad^ 
dress $3.00 month. Remails 2Bt^ Details 
Free, airnhan, 152 W. 42, New York City 
1Q03S. 

SECRET. Receivmg^ — forwarding. Di^reet 
and confldentla]. Remail 25C sinHie. Mail 
Forwardine Service. B050 S. Main.TloustDn. 
Tei^as 77025. 

TEJCAB^EcononiicaE. Rectivine^Forward- 
ing Rfmailing. Nortex, Drawer 5370. Fort 
Worth. Texas 761D8. 



DENVER Receiving — forwarding, ISL 
$3^00. Details free. Hichp Box 2E099. 
Denver. Colorado £0220- 



EXOTIC RAWRU. Remails 25C each. 
$3,00 Monthly, Pcrcliff. Inc.. 736 South 
Street. Honolulu. Hawaii R6ftl3. 



FREE Address Stamp to new rpmail sub- 
scribers. S3 mo. SPECTRUM. 1619 
Fin ey lew Rd.^ Chari eston. SX, 29407. 

CDKFtDENmL Remalls ZSt. Monthly 
$3.00. Box 9581. BALTIMORE. MARYLAND 
21237. 



PARIS London RemaiiinE letters post 
cards. 15.00 West. 1403 South Third. 
Wi^minEtOn. N.C. 2B401. 

CONF I DE NTI AL Rece Lvi ng'Fowardi ng . 

Monthly Rates. Davis. Box 5012 A, Reno. 
Nevada ft9503. 



ATLANTA Remails 25C. Russell 
Enterprises, 5338 Penny Drive. College 
Park. Georgia 30349- 

AU&UQOERRUE R emails Single ~2lt 
Monthly 13.00. Free Information. 2400 
Shasts Rd. S-W.. Albuquetdue. New Mexico 
87105- 



R ECE I VI NG— Forwarding. Monthly rates. 
MHco. E81d Mt. Washln^on, Los Angeles. 
California^ 9Q065- 



R EMAILING Service South America Re- 
ceiving Forwarding 50^ Single. Narvaer. 
A^rtadg A&reo 29280. Bogota. Colombia. 

ids ANGELAS RemailSi 25 d. $ 3^00 
Monthiy. Roberts. 1925 Grace 12A. Los 
Angeles 90O&8. 

CONFIDENTIAL Remails 250. Raibl 
Enterprises. 2355 Scenic Highway. 
Pensacola, Florida 32503. 

MIAMI DEACH— MIAMI CONViNriON 

RemaiEs 2 SC. FamaiEcOH. C-9. BOX 543. 
Miamin Florida 33145. 



NIAGARA FALLS PdStClfds ftfor$2. RE- 
MAILS 2SC^ waller. 141 MilHcent. 
Buffalo, N Y, 14215. 

CANADA'S Capitol Remails GOC^ Free 
details. "Southwlcl/% Rideau Valley Drive. 
Mafiotick. Ont. Canada. 

MIAMI Remans Z5C- Monthly rates. 
Lescd. Box 4S5. Coral Gables, Fla. 33134. 

FORWARD I Hi Receiving 25C- Monthly 
Rates. Mosher. Box 2544. Santa Clara. 
Calif. 95051, 



SPECIAL SERVICES 



information On anything Ferguson 
Research 5oecia lists. ft3-45 Vi etc r Ave.. 
Elmhurst. N.Y. 11373. 



TOBACCO 



PROFITS FRDM CUS5IFIEP ADVERTIS- 
ING! Booklet shows you how to Start your 
own business with Classi6ed Adverlising, 
Only $1.00 (Refundable with first order.) 
C. A. MARTIN. POPULAR MECHANICS. 
DIPT. PMP. 224 WEST 57 STREET, 
NEW TORA. NX 10019. 



PERSONAL 



PAY Billst Borrow to $1500 by mail! 
Convenient terms! State licensed. Postal 
Fmence. GOlft Military Avenue, Ospt. 17-N 
Omaha. Nebraska 6ftl&4. 

LAS VI GAS $500.00 Free. Details $2-00. 
Ek>rdon, ftl5L5 Carson. Las Vegas, Nevada. 
ft910L 



SECRET DEBT PUN Wipe Out All Debts. 
Get SGDO to 125.000 relief. Clear credit. 
Free Details. Counselor-?. KerrviHe. Texas 
78D2B, 

TATTOO Removing — Chemical Do4t- 

YourseEf Methrjd— Free Details: Atlanta. 
90 7P Beach point. Pickering, Ontario, 

MARE YOUR WILL TODAY!! Protect loved 
Ones!! Blank Will — G4 page Instructions 
—Only $2! Coastlorms — lAft, Bex 5433. 
Santa Barbara, California 93111. 

WHO Else wants Credit CardsT Learn 
how to get credit cards fast, easy! Get 
new credit without investigation. Box J-27- 
Hallandalet Florida 33009. 

RECEIVE Phony Slate Chartered Uni- 
versity Degrees I nutted lately. Box 7263. 
Tampa. Florida 3350 3, 

INSTANT DEBT RELIEF Without borrow- 
ing. Without Bankruptcy- Have excellent 
credit in 45 days. Free!!! Wealth Building, 
Bnx flR — ftB40 Hoyt Drive. Thornton. 
Colorado 80229. 



HOW TO HAVE CBNF1DENCE. And POWER 
with other people. Make Ihpm say "Yes" 
164 Page Book Reveals Ways. Stnd $2.00. 
lipprs Gifts. 10325 Lee Hwjr.. Fairfax, 
V a. 22030. 

rest EASY! Save costly fees. Simple 
but binding blank Will Forms are self- 
explanatory, Beware of cheap imititionsl 
Guaranteed — Send $2.00. Grimco. 2389A 
Talleak. Sumter. South CaroHna 29150. 

FAMILY PROTECTrON If you die . . . 
Prepare your will. Binding will form with 
Instruction Book, Only $2.00- Guaranteed. 
Future Enterprises, Dept. Cft8. 4555 Doyle, 
San lose. California, 95129. 

BIBLE Ouestiens answered, Stamped en- 
velope. Bvlon. 17167 Bentler. Detroit. 
Michigan 45219- 



RECBRD Telephone conversations auto- 
matically. Leave recorder unattended, 
write— Robert's. Box 49-PMB, Parkridge. 
Htinois 6006ft, 

MARE TOUR WILL Get 4 Will Forms 
and attorney's in Formative hook. $1.50. 
Legal Forms Company, Departmerrt 124, 
153D Guardian Building. Detroit. Michigan 
4B22G. 

PSORIASIS Sufferers! Discouraged? 
Write for Free ImiKMlant infurmation that 
Is helping thousands! Pixacol. Box 38-PM, 
Avon Lake, Ohio 44B12. 

INVESTIGATORS. Latest electronic Aids. 
Free Literature. Clifton. IBeJo-P NW 7th 
Ave.. M^ami. Florida 3316ft, 

IMPROVE YOUR PERSDNALm, Write for 
tree informatiooi PERSDNALITT SUCCESS, 
Dept, C IS. Box 1946. El Paso, Texas 79950 

*'RULE Others With Thoughts.'' (Telep- 
athy] writei Clarion. Box 1769-S7> Chicago. 
60690. 



RAVE Triipke-A credit in thirty days! 
Gel new credit without lnvestigati(5n! 
GoniFnentaL Box J 24. Hallandale. Florida 
33009. 



CA$H LOANS by mall! Up 1o $2,500 on 
signature alone, fia collateral! Secret! 
Onion Finance Company^ 360ft No. ISth 3t. 
Dept. PM. Phoenix, Ariz. 5501 L 

$MD|UNG Can Be BTDPPEO. Money back 
Guarantee $1.00. Varner. 132-1 Rolph 
Drive. Forest Heights. Md. 20021. 

4 WILL Forms. Attorney's I instructions. 
Guaranteed!! $2. DO. DepL lP2ft„ Wgyman 
House. 2D24 Drchard. Orange. Calif. 
9^6ft. 

NERVOUS And IRR1TARLE" Relax avuld 
stress and tension our book will help you. 
$1.00. "House of worth" PM. 95 Kayevue 
Drive. Hamden, conn. 06514. Satisfaction 
Money Back Guarantee. 

IHTEILIGENT?? I.Q. Revealed in min- 
utes! Selfscoring test — only $1.98. 3 for 
$5. Guaranteed! Getcc. Rldgefarm, Illinois 
B1870. 



ACHE? Ciear xour skin — or pay nuthing! 
Write "CLIAR-A-$RIH^', Box 213, Glen 
Oaks. New York U0Q4. 

RELAX Nervous, irritable? Df- Gutwlrth's 
114 page bock tells how. Only tl OO. 
Emgic ft Sons. HS55 iecaranda Ave,, 
Seminoie. fieri da. 33542. 

BIU$ PRESSING? Let us help vou now! 
Not a loan company so bad credit no 
problem. Write: Budget. 5349 Danube. 
Atlanta. Georeia 30342. 

LEARN "27 Ways to improve your LQ.” 
for lust $2,00; Accurate, self-scorfng I.Q. 
and aptitude tests also available. 
Amerasian. Box 776CH. La Canada, 
California 91 OIL 



LOOK! From Bat broke to wealth in 30 
days. Information Free! Rosebud's. 1902 
CenteF, Crest HiH. Illinois 60435. 

WILL Making Booklet and Forms $2.00, 
Regal. Box 1B2. Mt. Pleasant, S.C, 29464, 

ASTROLOGY* Thousands Amajed With 
Prepared Horoscope. If Not Afraid Of 
What You May Read. Send $1-00. Name. 
Birthdate. Addressed fttamped Envelope. 
Zoro, PM-Dept . P. 0. Box 24739. San Joso. 
California 95154, 



NEVER wax your car again! Free sarnole 
world's finest auto polish, Mike's 
Miscellany. Box 232, Dept. B8, Montgomery. 
Illinois 60538^ 

LUCKY Number Fc recast. Enclose $1.0D. 
Name. Birthdate. Addressed Stamped 
Envelope, S. a S., PM Dept-. P* D. Box 
24739, San Jose. Canfornia 9515^ 

RESTORES YOUTH, Vigor! Fantastically 
easy, fast, effective new nutrition plan! 
Only $3. Guaranteed! Limited offer! Order 
t<^ay! Meg Stuart. Box 662- H. NYC 10022. 

STOP SMOKING Guaranteed Results in 
16 Days Limited Supply Send $2.00. Lab. 
Box 1582 P. Mansfield, Ohio 44907. 
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DIE tDtf WfLLl! Prolfct 'fmr family 
simple blank form. Guide. Guaran- 
teed! Send 12.00 todsy! DobbCo. 1G026 
Carle ton K DepL 20fl. Fountain Valley, Cal. 
9270a. 



HEW ^'IHSPIRkTIOH QkmV* Set of 18. 
each one a Key to Success! Only 
Man Moser Enterprises, Eqx 11D£, 
San Fernando, Calirfomig 9 1142. 



W A H TE O M <SCC LL A K KO U S 



MEiCURT. Gotd. Silver. Platinum; Ores 
assayed. Wholesale Terminal, Norwood, 
Mass, 02062. 



MISCELLANEOUS 



CUSTOM Blended Pipe Tobacco — finest 
tubaccos, expertly bJ ended, factory fresh. 
Write for free samples. Green River 
Tobacco Company^ Since 1914, Box 991, 
Owensburg, Kentuclty 4230L 



MUSHfiOpM IP VERS Save money— Team 
new ways to finer, purchase, free re. dry, 
can, cook mushrooms S2.PQ. Donna Myer, 
flox S56M. aattre Creek, Michigan 49D1S, 

LIQUEUR Liquor recipes 4 favorites 2.00, 
Box 5220, Oakland Calif. 9460S. 

STOP Fumblms for keyholes! Miniature 
key lieht fits any key! Self contained 
power source^ Ten d^y guarantee. Send 
13,95 plus 50C postage and handNng. 
House of Bradford, Dept. ICB. 7 Myles 
Standi sh Drive, Bradford, Mass. QIfl3Q. 

Idem Security Plates &2,QP. Send 
Name, j^ddress, Number and Stamp, 
C. Q Hara, Box 16334. Shively. Ky, 40216 . 

MylKE Your Will. 4 will forms, informa- 
tive booklet, 5 J 10 W Why and How. Sl-50. 
GuaranteedT Panama House. Dept. 22, Box 
3113, Panama City, Florida 324Q1. 

BDPKS On antiques and their prices. 
Free circurgr!! P, Warman Publishers, 
Unlont&wn, Penna. 1S40L 



PUtNIItNG To Buy A Home? Determine 
Monthly, Down Payments With FREE Mort^ 
aa£e Payment Calculator. S«nd 
postage, handling. Gray, 3&1IX Bridee 
Manor, Kansas City, Missouri B4137. 

DNE MLUiR— Buys engraved metal So- 
cial Security plate. Please print. Variety 
sates. P.Q. Bqv 59, Vinton Va. 24179. 

WPPDEN Nickels ID^ each. bQt Mini^ 
mum. Dynamic Sounds, I4P4 Grant. 
Denver, Colorado BO203. 

SACK Of Hops. Plus Wine Yeast. With 
101 Wine making And Sourdough R 0 clpe^,i 
Including GatalO£~Semt Only $1.00. 
Nichols Hops, 1190 PH North. Albany, 
Oregon 97321. 



WINEMAKER'S Supply Catalog — Free. 
Bacchanalia, 273 Rlversid* Aye., Wfstportp 
Conn. 06830. 

WINEMMERSM Fermefnation fCcKs^ 
3/SLDO. Free 1 1 fu stra ted Catafoc Plug 
15.D0 Credit Coupon, Werth wine. Box 
1902AV. Cedar Rapids, bwa 52406. 

WiNtMAKIHG Kit— 14 98 Free Catatog 
and Recipes, JIMDANBV, Box 3023QII, 
Cincinnati. Ohio 4523C. 



lUFFERING From Arthritis? Try Glnsengi 
rn format ion Free. Write Glnsenf, AShevHie 
S3, North Cafollna. 



WINEMAKERS Yeast Recipes 3 Catalog 
254: Kraus. Box 451-L, Nevada, Missouri 
64772. 



ORNAMENTAL Iron designs. Book of 
1600 beautiful, practical designs for rail- 
ings, columns, etc. Free literature. 
Cunnin^am. 3S8I South 3200 West. Salt 
Lake City, Utah 84119. 

WINEMAKERS. Free Illustrated catalog 
of yeastSr eduioment. Semples, Box 12276, 
Minneapolis, Minn. 55412. 

WrNENAKEJIS. , . . Free Illustrated Sup- 
ply Cataloff of Yeasts. Equipment Recipes. 
Winemaker, Box U2U-PM, Indianapolis, 
Ind, 46201. 
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CRlDlf Cards! Receive all kinds fast 
easy. Get now credit without Investiga- 
tion! ContlnentaL Box J-23, Hallandale, 
Florida 33005. 



WINEMAKERS: Free informative catalog, 
recipes^ Arbolyn, Sox 6S3, West Columbia, 
S. C. 29169. 



PRE-PACKAGED Toys complete with free 
self-selling dispfay rack. Free Details. 
Toys, 1916 Fifth. Sacramento, California 
95B14. 



SOLID Cold-Plated Eisenhower Silver 
Dollars 1971 or 1972 $2.95. Owen Cax. 
S14033 U.S. 31, S 0 UU 1 Bend, Indiana 
46637. 



BiRTff Certi6cates, Marriage Certifi- 
cates. Diplomas I 2 blank forms ll.DO. 
Sample IDC Standard Forms. Box 4S2-M. 
Washington, D.G. 20D44. 



SLEEPATRON. New device for inducing 
sleep. Gardiner Electronics, Dept. G, 4729 
North 7th Avenue, Phoenix. Arizona 85G13. 



NDMEWINE MAKING SUPPLIES And IN- 
GREDIENTS CATALD9 With RECIPES For 
Year Round Winemaking. Ifs A Fascinating 
Hobby. We Also Have Supplies And Gon^ 
centrales For Your Wine Kit. Send For 
Free Catalog. Oanenberger, Box 276- M. 
New Berlin. Illinois 62670. 



SAVE SD%. New books, guaranteed, free 
catalog. Enterprises, Silver Lake. 
Minnesota 553BL 



AHENTtON WtNEMAKERST Make deli- 
cious £raoe, cherry, elderberry wines A 
chanTpagne. Recipes 13.00. Arnold, Box 
94307. Oklahoma City, Okla. 73109. 



WOOB BARRELS AND KEGS. Wina Bar- 
rels. Oak Planters. Send 25c For Mlus^ 
trated Catalog. Cordell Enterprises. 1622 
West Morse, Chicago, TMinols GD626. 



DON'T Die without a will! Instruct! On S, 
Blank Will Forms, and Pen! $2.00 Guaran- 
teed! Order today! Sheller, 2446 Birch 
Street. Eeslbn, Pa. 18042. 



LROKt! VERSALIGHT Is a portable bat- 
tery operated light that gives to 12DO 
hours bright fluorescent HghtU Use any* 
where- RechafReable battorv Included. 
Guaranteed. Order tod ay 11 $37.5D 

Sharhono Enterprises, 214 Main, Box I05A, 
Steve psvi lie, Mont 59B70, 



CHAMPAGNE Also make wine with your 
own utensilis complete Instructions 2.D0. 
Bex 611. Hopkins, Minn. 55343. 



WINEMAKERS: Free Catalog. Intepace 
Winery, P.O. Box 11186, Phoenix, Arizona 
85D17. 



WiU forms! Necessary For Family pro- 
tectionT! Instruction Booklet with five 
Forms! Only Sl.QO — Guaranteed!! KQ Sales, 
489 Court Street. Dept. lABB, Brooklyn, 
NX 11231. 



FRIGHTEN BURGURS AWAY The whole 
time you're out? PLAT4T-SAFi System 
makes automatic phonograph repeat spe- 
cial conversation record continuously. 
Only 16.98. 7-day moneybach trIaL Penta 
f3B8), 13 East 9th Street. New York 10003. 



MEN'S Hairpl&ces made by band tp 
specification of 106% Italian Human Hair. 
From manufacture to customers a $300,00 
hairpiece for only $99,00. This hairpiece 
comes to you prestyled, reedy to wear 
with 7 day money back guarantee. Write 
for complete Information to: Clas$ico Mfg., 
256 N. 6th St.. Steubenville. Ohio 43952. 



BECOME Successful Wlne-Ch^mpagne 
Maker! Easy Directions. Us* Kitchen Uten- 
sils, Guaranteed. $1.95, Win-net. Box 
15423, Lakewood. Com. 3Q21S. 



GfGARETTES 15C a pack. Improved rpHer 
mokes 20 filfertip, plain, king or regular 
for ISt. Facts free. Green Htver Tobacco, 
Box 954. Owensburo, Kentucky 42301. 



Guaranteed Delicious wine & Cham- 
pagne Recipes using standard kitchen 
items. Send $3.98, Moll Enterprises, Box 
5271, Gross* Pointfi Farms, 4823G> 

Michigan. 



LIGEHSE: Driver — Birth — Mar- 

riage — Karate — Judo — Mechanic — 
Locksmith — Upholsterer — Carpentor^ 
OlplomaSi — High School — College — 
Technical. Rushed Airmail M! Two^l.OO 
Deluxe “Golds^eai*^ Documents 11.00 each. 
Mcneyback Guarantee!!! Samples lOC. 
FMforms, Box 1332-BG, Albany, New York 



WINEMAKERS Our Vintners Proven Meth- 
ods, Time Tested Recipes and Supply 
Catalog $l.DD« Vlntnefp Box 6110, 
Pomona, California 91769. 

SIFBHe you OfEI! Make a will, Pr^^t 
your family 2 forms original, duplicate 
Only $2.00 Guaranteed! Order todayTT 
L-B Sales, 316 North River Street, Aurora, 
III. 60 506, 



IDiHTIFICATtON Cards, Send stamped 
self-addressed er^velope for samples. 
Nipcom, 727 North Main, Las Vegas, 
Nevada 89161. 



SAVE A Tree! 100% recycled stationery. 
24 note sheets, envelopes only $1.^ 
box. White or "'Earth” colors. Postpaid^ 
E.T. Claires, 36EB- 1409 South Harrison, 
Grand IsFand, Nebraska 68B01, 



SAVI to 1^ gallons water each toUet 
flush. Nothing to buy. Instructions S2. 
Sond large addressed envelope. D. Wpike, 
Elkader, Iowa 52043. 



NEW. Approved Mailbox Tray. Fits all 
suburban meilboxas. Tested. Guaranteed. 
Durable plastic. $2.95, M&M Specialties, 
405 Bluff Court, Benton KarbPr, Michigan 
49622. 



LOSE TOUR HEY6T Home, Office, Cifn 
Boat, Home pick a lock kit $2.95. Wagars, 
169 Glover Dr., Upper L3ka^■ Catif^ 95485- 

WlNHERS Methods Guaranteed any type 
gambling Details 10^. Winners, Box 7225, 
Kansas Mo., 641 13. 

DON'T PAY INPdME TAX. Legally. No 
matter what your income. Rich men's 
methods adapted for anyone's use^ Free 
DetoilS^ Treehouse 34, Box 3004, Dulutti. 
Minnesota 55S03. 



HEARING Aid batteries wholesale. Free 
list. Habs, Box 51, Yofkj^ Penna, 17405. _ 

winemakers — N ew Illustrated catalog 
of supplies and equipment. Wolferstielm 
Wineryp Prairie-du-SaCt Wisconsin 53576- 



BUMGLAR ALARMS & 
HOMK PROTICTIOM 



STOP Burglaries Outstanding chain 
burglar alarm scares Intruder. Ifs battery 
operated only $4.98. J, C. Cooper^ 1605-C 
Stetson, Modesto, Calif, 9S350. 

DOUBLE Protection. Chain doors win- 
dows. Alerts with loud alarm. No wiring. 
Battery operated. 94.95 each. $1.60 post- 
age, Benefields, 2916 Elmhurst, Oklahoma 
City, Okla. 73120. 

FREE Catalog on Burglar-fire Alarm 
Equipment. Protecto Alarm Sales, Box 
357-D, Birch Bun, Miehigan 48415- 

ALARM SYSTEM Plans for building anv of 
7 different Burglar and Fire Alarms. Two 
EM ERE ENG Y PDWER SYSTEM Plans for 
Lighting tfiside Outside Home, and Alarm 
Backup, using Storage Battery During 
Power Failures. Complete set S4,00. 
AMERICAN CONFLUKi Inc,. Box 5794M, 
Redwopd City^ California 94963. 

STOP Burglariesl Protfretton For Doors, 
Windows. No Wiring. Battery Operated 
15^85. E. Johnson Co., 97 Grandview Ave^, 
Great Neck, N.Y, 11020- 



BUSTER BURGLAR ALARM, Alerts whol* 
neighborhoDd up to a mild — homes— trail- 
ers — campers— cabins. $29.95. BERALG6, 
F.Q.B. 16211, Portland, Oregon 97233. 

ANTt-BURGURY Protection plan-- 
proven amazingly effective. Free aatalls. 
Writ* Amson & Assoc., 6427 Fairlane,. 
indlanaPOliSH Ind. 46259. 






































Whatever you drive, wherever you go, 
Piennzoil is worth asking fon 




HoroR oil 




rii^ETapH^n, asrapc^Ntlip^CiH 



I- 




Latest US. Government figures show 



Fall Mall Gold H)0^ 




Yes, longer yet milder, i 




IB mg, ‘'isf", 13 mg. nmciine w, per iigafet!t. FTC R«son APRIL ' 72 . 



PALL MALL GOLD 100's,.."tar" \B mg.-nicoww, 1.3 mg 
Besi-sdling fittei long.... "lar" 20 mg—mcoBne. 14 mg. 
01 all brafflis. lowest .' tar' 1 mg.— nicaiine. D.l mg. 







